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PREFACE

This Research Note is one of three that presents the results of a
literature review conducted as part of Project A, a large-scale, multiyear
research program intended to improve the selection and classification
system for initial assignment of persons to U.S. Army Military Occupational
Specialties. The research is sponsored by the U.S. Army Research Institute
for the Behavioral and Social Sciences.

The three Research Notes each cover a separate domain of measures of
human abilities, interests, and other attributes. Their titles are:

o Literature Review: Cognitive Abilities--Theory, History,
and Validity by Jody L. Toquam, VyVy A. Corpe, Marvin D.
Dunnette, and Margaret A. Keyes.

o Literature Review: Validity and Potential Usefulness of
Psychomotor Ability Tests for Personnel Selection and
Classification by Jeffrey J. McHenry and Sharon R. Rose.

o Literature Review: Utility of Temperament, Biodata, and
Interest Assessment for Predicting Job Performance by
Leaetta M. Hough, Editor.

The findings presented in these documents were used in the development
of a battery of new tests and inventories for use in Project A. The focus
of that development effort was to identify abilities and other human
attributes that seemed "best bets" for predicting soldiers' job
performance, and then to develop new measures for those attributes. These
Research Notes, however, have usefulness beyond that particular applied
problem. Many issues pertinent to the measurement and use of human
abilities are described and discussed in each of these compilations.

The Research Notes describe the results and findings of the literature
review, but do not describe the literature search process itself.
Therefore, we provide a description of that process in the Preface of each
volume.

The literature search was conducted by three research teams from the
Personnel Decisions Research Institute. Each team was responsible for one
of the three fairly broadly defined areas of human abilities or
characteristics that are reported in the Research Notes: cognitive
abilities; psychomotor abilities; and non-cognitive characteristics such as
vocational interests, biographical data, and measures of temperament.
While these domains were convenient for purposes of organizing and
conducting literature search activities, they were not used as (nor
intended to be) a final taxonomy of possible predictor measures.
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The major part of the literature search was conducted in late 1982 and
early 1983. Within each of the three areas, the teams carried out
essentially the same steps:

1. Compile an exhaustive list of reports, articles, books, or
other sources that were possibly relevant to Project A.

2. Review each item and determine its relevancy for the
project's general purposes by examining the title and
abstract (or other brief review).

3. Obtain the sources identified in the second step as being
relevant.

4. For relevant materials, conduct a thorough review and
transfer applicable information onto special review forms
developed for the project.

In the first step, several activities were designed to insure that the
list would be as comprehensive as possible. Several computerized searches
of relevant data bases were performed. Across all three ability areas,
more than 10,000 potential sources were identified via the computer
searches. (Of course, many of these sources were identified as relevant in
more than one area, and were thus counted more than once.)

In addition to the computerized searches, reference lists were
obtained from recognized experts in each area, emphasizing the most recent
research in the field. Several annotated bibliographies were obtained from
military research laboratories. Finally, the last several years' editions
of research journals that are frequently used in each ability area were
scanned, as were more general sources such as textbooks, handbooks, and
appropriate chapters in the Annual Review of Psychology (which reviews the
most recent research in a number of conceptually distinct areas of
psychology).

The majority of the items identified in the first step proved not
relevant to the applied purpose--that is, the identification and
development of promising measures for personnel selection in the U.S. Army.
These nonrelevant sources were weeded out in Step 2.

The relevant sources were obtained and reviewed, and team members
completed two forms for each source: an Article Review form and a
Predictor Review form (several of the latter could be prepared for each
source). These forms were designed to capture, in a standard format, the
essential information about the reviewed sources, which varied considerably
in their organization and reporting styles.

The Article Review form contained seven sections: citation, abstract,
list of predictors (keyed to the Predictor Review forms), description of
criterion measures, description of sample(s), description of methodology,
other results, and reviewer's comments. The Predictor Review form also
contained seven sections: description of predictor, reliability,
norms/descriptive statistics, correlations with other predictors,
correlations with criteria, adverse impact/differential validity/test
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fairness, and reviewer's recommendations (about the usefulness of the
predictor). Each predictor was tentatively classified into an initial
working taxonomy of predictor constructs.

The Review forms and the actual sources that had been located were
used in two primary ways for Project A purposes. First, three working
documents were written, one for each of the three areas. These working
documents later evolved into the three Research Notes named above. These
documents identified and summarized the literature with regard to issues
important to the research being conducted, the most appropriate
organization or taxonomy of the constructs in each area, and the validities
of the various measures for different types of job performance criteria.
Second, the predictors identified in the review were subjected to further,
structured scrutiny in order to select tests and inventories for use in
later activities of Project A.

As a set, the three Research Notes should provide a valuable resource
for scientists, researchers, and personnel practititoners interested in the
measurement of individual differences in humans for various applied
purposes, but especially for selection and classification.
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John D. Kamp and Leatta M. Hough

SECTION 1

UTILITY OF TEMPERAMENT FOR PREDICTING JOB PERFORMANCE

Overview

In this section the literature on the use of self-report temperament
scales for applied prediction problems is reviewed. Almost fron its incep-
tion, the field of temperament, or personality, assessment has been charac-
terized by controversy. These controversies, all of which have implica-
tions for applied temperament assessment, are reflected in the five major
topic areas covered in this section:

(1) The very foundation of traditional self-report temperament assess-
ment, the concept of the trait, has been challenged. The discussion of
this topic shows how this challenge has served, not to repudiate the as-
sessment of temperament traits, but to make it a stronger enterprise.

(2) Even among those adopting trait views of temperament, vastly
different methods of constructing self-report temperament scales have been
advocated and employed. These various methods are discussed and their
psychometric properties are evaluated. They are then integrated into a
construct-guided approach to temperament assessment that is recommended for
applied prediction problems.

(3) In order to implement this construct-guided approach, an olganiza-
tion of the apparently chaotic domain of proposed temperament constructs
and measures is desirable. To meet this need, a taxonomy of temperament 4
constructs and scales is proposed and evaluated empirically.

(4) Views on the usefulness of temperament assessment for applied
prediction problems range from extreme advocacy to extreme skepticism. The
criterion-related validity evidence for self-report temperament scales is
reviewed in the framework of the proposed predictor taxonomy. In the
course of this review, predictor-criterion relationships of greater and
lesser promise are identified, and suggestions are made for maximizing the
criterion-related validity of temperament scales.

(5) Finally, the potential effects of possible moderator variables,
such as faking, sex, and ethnicity, on criterion-related validity have been
of concern in applied temperament assessment. The review of this litera-
ture shows that definite answers to most of these questions about moderator
variables are not available, and directions for future research and prac-
tice are suggested.

Traits as the Basis for Temperament Assessment

The self-report assessment of individual differences in temperament
has traditionally been based on the concept of the trait. The validity of
this approach has, however, been challenged. In this subsection, tradi-
tional trait approaches and the alternatives that have been proposed are
described and considered in the context of their implications for tempera-
ment assessment in applied psychology.
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Trait Conceptions

Traditional trait conceptions are best exemplified in the writings of
Gordon Allport and Henry Murray. Allport (1937) proposed a view of traits
as tendencies to respond in certain consistent ways within classes of
functionally equivalent situations. Murray (1938) centered his motiva-
tional theory of temperament around the trait concept of the "need," which
he referred to as "an organic potentiality or readiness to respond in a
certain way under given conditions" (p. 61). These two definitions make
explicit one of the two basic assumptions underlying trait conceptions,
that traits are expected to express themselves in behavioral consistencies
across a range of trait-relevant situations. The second fundamental as-
sumption is that traits display temporal stability; that is, the behavioral
consistencies that constitute traits are relatively enduring over time.
This assumption is reflected in Guilford's (1959) definition of a trait as
Many distinguishable, relatively enduring way in which one individual
differs from others" (p. 6). As will be seen later, there are vast differ-
ences among the various trait approaches to temperament assessment on such
fundamental issues as what the primary traits of temperament are and how
best to construct scales to measure them. Nevertheless, all trait ap-
proaches ultimately rest on the assumptions of the cross-situational con-
sistency and temporal stability of behavior.

The "Situationist" Challenge

In 1968, Walter Mischel published a highly influential book that
spurred a period of intensive examination and heated debate concerning the
validity of temperament trait conceptions. Mischel asserted, on the basis
of a review of the literature, that correlations between cross-situational
indicators of the same trait rarely exceed .30, except when such indicators
are based on self-report. Mischel attributed the apparent evidence of
cross-situational behavioral consistency found in self-report (as indexed,
for example, by high intercorrelations among the items of a self-report
trait scale) to the tendency of people to impose an illusion of trait-like
consistency on their perceptions of their own behavior, when behavioral
variability across situations is actually the rule. In other words, in
their implicit personality theorizing, people tend to act, mistakenly, as
trait psychologists.

Although Mischel did not question the temporal stability of behavior
(cf. Mischel & Peake, 1982), his pessimistic view of the extent of cross-
situational behavioral consistency led him and others to conclude that
traits of temperament are merely convenient fictions, with little or no
basis in reality. Mischel argued for a social learning perspective in
which behavior is seen as explainable primarily by the situational context
in which it occurs rather than by traits. Mischel's 1968 book thus ini-
tiated the "situationist" challenge to trait approaches to the assessment
of temperament.

As pointed out by Bowers (1973), "situationism" represents an amalgam-
ation of many somewhat different positions, all essentially behavioristic
in emphasis, rather than a single, monolithic strategy. Situationism has
most commonly been interpreted as the view that the amount of variance in
behavior explained by differences in situations is far greater than the
amount explained by individual differences in temperament (Bowers). Situa-

2

M2 2-IO 11'1 '!Q



tional determinants of behavior are investigated through experimental me-
thods, while individual differences determinants are investigated using
correlational methods, and the debate over which of these two approaches is
best suited to the advancement of psychology is an old one (cf. Cronbach,
1957). 7M

However, an emphasis on the importance of situational influences does
not invalidate an individual differences approach based on traits. This is
because there are in fact individual differences in behavior in nearly all
situations, and, as Golding (1975) has pointed out, individual differences
in behavior (e.g., talkativeness) could theoretically be perfectly consis-
tent across situations differing vastly in the overall levels of behavior
they evoke (e.g., funerals vs. parties). It is the task of temperament
assessment to predict such individual differences in behavior within situa-
tions, regardless of how much of the overall cross-situational behavioral
variance they ultimately account for.

The "Interactionist" Alternative

An alternate approach, called "lnteractionism," has been proposed in an
effort to achieve a reapproachment of those views of temperament stressing
situational effects and those stressing traits. Interactionism recognizes
the importance of individual differences in behavior, but also argues that
these individual differences are highly situation-specific rather than
displaying trait-like consistency across a wide range of situations. Pro-
ponents of this approach assert that the prediction of behavior requires
taking into account both the person and the situation. This seemingly
revolutionary view has been heartily endorsed (e.g., Bowers, 1973; Pervin,
1978), so much so that one reviewer concluded that "if interactionism is
not the Zeitgeist of today's personality psychology, it will probably be
that of tomorrow's" (Ekehammar, 1974, p. 1045).

As with situationism, the exact meaning of interactionism has been
interpreted in many different ways (Olweus, 1977). The interpretation that
has been most extensively subjected to empirical analysis pertains to the
size of the statistical interaction term in analyses of variance incorpor-
ating main effects for both persons and situations, as exemplified by
studies done by Endler and Hunt (1966, 1969) on anxiousness. In these
studies, subjects rated their typical responses across a variety of re-
sponse modes to each of a number of different potentially anxiety-provoking
situations. When these ratings were analyzed, the interaction between
persons and situations accounted for significantly more of the overall
variance than did the main effects for either persons or situations. The
combined results of 11 such components of variance studies reviewed by
Bowers (1973) lead to essentially the same conclusion. The application of
the interactionist view to temperament assessment is illustrated by the S-R
Inventory of General Trait Anxiousness (Endler & Okada, 1975), which yields
separate trait anxiety scores for each of four general classes of situa-
tions, such as interacting with other people and encountering physical
danger.

As revolutionary as interactionism may have seemed, the necessity of
taking both personal and situational characteristics into account in pre-
dicting behavior is actually inherent in the traditional trait conceptions
that Interactionism sought to supplant. As Tellegen (1981) has reminded

3
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us, classical conceptions such as those of Allport and Murray define traits
as dispositions to exhibit characteristic behaviors in functionally equiva-
lent situations. Although there is thus no paradigmatic difference between
interactionism and traditional trait conceptions, the practical difference
is that interactionists like Endler have viewed functionally equivalent
situations as much narrower (e.g., interacting with people) than have
traditional conceptions, which view traits as operative across a wider
range of situations (e.g., all ego-threatening situations).

This basic difference reduces to a question of the extent to which
behavioral consistencies are relatively broad or specific to more circum-
scribed classes of situations, which in the limiting case would require a
different trait for every single situation that could be encountered.
Interactionists have interpreted the large person by situation interaction
effects emerging from the components of variance studies as empirical
evidence for the situation-specificity of individual differences. However,
Golding (1975) has cogently argued that such results are not decisive
unless these interactions are also shown to be meaningful and replicable
rather than idiosyncratic. The practical usefulness of interactionism can
perhaps best be tested through future research comparing the predictive
validity of traditional trait measures with that of measures of more
situation-specific dispositions.

The Defense of Trait Measurement

In the face of challenges from the situationist and interactionist
positions, some have defended the construct validity of temperament trait
measures. One important aspect of assessing construct validity is through
the correlations of a test with criterion variables related to the con-
struct that the test purports to measure (Cronbach & Meehl, 1955). As
pointed out by Mischel (1968), the temperament assessment literature is
replete with low validity coefficients. However, some defenders of tradi-
tional trait assessment have pointed to conceptual and methodological
inadequacies as a cause of the many instances of apparent lack of validity
of trait measures (e.g., Block, 1977; Hogan, Desoto, & Solano, 1977).
Block's colorful statement of this position can scarcely be improved upon:
"It may well be that the current dismal assessment of the personality
literature depends too heavily on the poor 'batting average' our sloppy
empiricism has attained. Home runs have been averaged with strike-outs,
and clearly there have been many of the latter. But some people know how
to play ball and others do not. What if the home runs are hit by compe-
tent, resourceful athletes while the strike-outs come from the blind and
the infirm" (p. 41).

In fact, conceptually and methodologically sound studies do often
support the construct validity of self-report trait measures, with the .30
validity "ceiling" proposed by Mischel (1968) regularly being exceeded
(e.g., Block, 1977; Hogan et al., 1977; Jackson & Paunonen, 1980). In
addition, empirical studies published since the reviews just cited have
shown substantial validity for self-report trait measures as predictors of
trait ratings by others (Cheek, 1982; McCrae, 1982) and experimental labor-
atory behavior (Monson, Hesley, & Chernick, 1982).

One particular methodological factor that has been shown to contribute
to the appearance of poor validity for self-report temperament measures is

4
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criterion unreliability. It has been shown that the low correlations com-
monly found between self-report trait measures and single-item criteria
derived from a single behavioral act or rater increase markedly when these
criteria are combined into more reliable aggregates (Cheek, 1982; Epstein,
1979, 1980; Rushton, Brainerd, & Pressley, 1983). Criterion aggregation is
based on the same principle as that used to form reliable self-report trait
scales from composites of individual items whose intercorrelations are
relatively low. Overall, the spirit of the defense of traditional tempera-
ment trait measurement is captured well by Epstein's (1977) defiant procla-
mation: "Traits are alive and well."

Temoerament Assessment in Aoolied Psvchologv

What implications do the various positions and research findings that
have been described have for the use of temperament assessment for applied
prediction problems? The situationist contention that more of the overall
variance in behavior is due to situational differences than to differences
in personal characteristics has little or no bearing on the question of how
to predict individual differences in behavior within situations. The
interactionists have offered an answer to this question: Measure trait
conceptions that are more situationally circumscribed than those embodied
in traditional trait measures. This prescription has a certain common-
sense appeal for many applied problems. For example, it seems plausible
that a measure of fear of heights could prove more valid than a general
harm-avoidance scale in forecasting the success of skyscraper window-
washers. However, the comparative validity of situation-specific versus
broader trait measures has yet to be adequately tested. A further problem
with this approach is the necessity of measuring an ever greater number of
traits as the domain of situations is divided more and more finely. The
cost of this measure must be weighed against the relative economy of as-
sessment afforded by broader scales.

The situationist and interactionist challenges have been useful in
motivating a careful scrutiny of trait approaches to temperament assess-
ment. Defenders of trait approaches have shown that research that is
methodologically sound (e.g., criteria are reliable) and conceptually sound
(i.e., predictors and criteria are chosen on the basis of plausible hypo-
theses) does support the validity of trait measures. This evidence has
come largely from studies using basic research criteria. However, atten-
tion to these same factors should also maximize the predictive validity of
temperament trait measures for applied psychology criteria.

From a broader perspective, demonstrations of validity for traditional
self-report trait measures in predicting applied psychology criteria per-
haps do as much as anything else to support the viability of the trait
approach to temperament assessment. Evidence of such validity, particu-
larly in the prediction of criteria reflecting psychological adjustment, is
presented later in this section.

Methods of Scale Construction

Many different methods of constructing self-report scales to measure
temperament traits have been advocated and employed. These various methods
can be grouped into three major categories: purely rational, external, and
internal. All three methods begin with the assembly of an initial item
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pool based on rational hypotheses about the domain of constructs to be
measured. The strategies then diverge.

In the purely rational approach, the grouping of items into scales is
based solely on the rational judgment of the test constructor, while in the
other two approaches items are assigned to scales on the basis of empirical
evidence. In the external scale development approach, items are selected
based on evidence of their nontest correlates (e.g., the effectiveness of
items in differentiating criterion groups like delinquents and nondelin-
quents). Scale construction using the internal approach is guided by
evidence of the intercorrelations among the items in the pool (e.g., in the
use of orthogonal factor analysis to construct scales with optimum conver-
gent and discriminant properties).

The rationales and specific measures associated with the purely ra-
tional, external, and internal methods are described below in more detail.
The psychometric properties of the different kinds of scales are then
compared in the following subsection.

The Purely Rational Method

Focus and Rationale. The focus of the purely rational approach to
scale construction is on maximizing content validity, the extent to which a
measure adequately samples the content domain embraced by a construct. In
the content validity approach of purely rational scale construction, ra-
tional judgment is necessary both to specify the content domain and to
assess the adequacy with which a measure samples that domain.

Jackson (1971) has provided the clearest statement of the premise
underlying this approach. Jackson asserted in his first "principle" of
valid temperament assessment that scale items must be derived from an
explicit definition of the trait to be measured. While recognizing the
probabilistic relationship between questionnaire responses and the under-
lying trait, Jackson argued that "issues, questions, or situations directly
bearing on the characteristics of interest will show the highest proba-
bility of reflecting them" (p. 232). According to Jackson, the purely
rational approach will also result in scales with maximum criterion-related
validity. Of course, correlations with other variables are necessary to
establish empirically the criterion-related and construct validity of
purely rational scales.

Measures. Many of the earliest temperament scales were constructed on
a purely rational basis (Meehl, 1945), and throughout the history of tem-

9* perament assessment, a vast number of unpublished measures have been de-
vised for research purposes using purely rational construction. Among
published multiscale temperament inventories that are currently in wide-
spread use, however, only the Edwards Personal Preference Schedule (EPPS;
Edwards, 1959) was constructed through purely rational methods, with scales
targeted toward 15 of the psychological needs proposed by Murray (1938).

The External Method

Focus and Rationale. The focus of the external approach is on maxi-
mizing criterion-related validity. This focus is evident in Meehl's (1945)
classic explication of the rationale underlying the external approach.
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Meehl claimed that it is naive to assume, as had constructors of the
earliest temperament scales, that answers to test questions serve as ac-
curate substitutes for direct behavior samples. It was asserted that,
although questionnaire responses are related to nontest behavior, the
nature of that relationship is often not obvious. In support of this
argument, Meehl provided empirical examples from the Minnesota Multiphasic
Personality Inventory (MMPI) in which individuals with recognized clinical
syndromes were differentiated from normals on the basis of item responses
that either seem irrelevant to the syndrome (e.g., "I sometimes tease
animals" is scored on the MMPI Depression scale) or are actually opposite
to how an observer would evaluate the respondents' behavior (e.g., "psycho-
paths," who are quite rebellious, agree less often than normals with the
MMPI item: "I have been quite independent and free from family rule").

Meehl (1945) contended that empirical findings such as these call into
question the rational, a priori approach to temperament scale construction,
which assumes that "the psychologist building the scale has sufficient
insight into the dynamics of verbal behavior and its relation to the inner
core of personality that he is able to predict beforehand what certain
sorts of people will say about themselves when asked certain sorts of
questions" (p. 297). Rather, Meehl concluded that the most defensible
approach to temperament scale construction requires selecting items that
empirically differentiate groups recognizable on the basis of their nontest
behavior as manifesting different levels of the disposition in question.
The substantive meaning of any given external scale, although initially
restricted to the specific criterion classification used to develop that
scale, can be fleshed out through its pattern of relationships with other
variables, the "bootstrapping" approach to developing construct validity
(Cronbach & Meehl, 1955).

Measures. The two most widely-used products of the external approach
are the MMPI and the California Psychological Inventory (CPI; Gough, 1975).
The MMPI was originally designed for use in psychiatric diagnosis. The
constructors of the MMPI, Starke Hathaway and J. Charnley McKinley, were
impressed by the success E. K. Strong had achieved in measuring vocational
interests using scales constructed by empirically contrasting the item
responses of members of various occupations with those of "men-in-general."
Adapting this method to their purposes, Hathaway and McKinley generated a
large pool of items designed to tap diverse aspects of psychiatric symp-
tomatology and administered these items to members of various psychiatric
diagnostic groups and to normals.

The basic clinical scales of the MMPI, such as Depression and Schizo-
phrenia, were assembled from those items for which the responses of the
appropriate psychiatric group were significantly different from those of
normals. Although the scales of the MMPI were originally designed to
detect various psychopathological syndromes, they have also been found to
have meaning within normal subject populations (Dahlstrom & Welsh, 1960).
The listings of citations in the most recent Mental Measurements Yearbook
(Buros, 1978) indicate that the MMPI has been by far the most widely used
of all temperament instruments, and its popularity shows no signs of
abating (Lanyon, 1984).

Harrison Gough, influenced by the early MMPI milieu at the University
of Minnesota, applied the external scale development approach to the
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assessment of adaptive temperament constructs, in contrast to the emphasis
of the MfPI on psychopathological characteristics. Gough designed the
scales of the CPI to measure what he calls folk concepts, described by
Gough (1965) as "variables used for the description and analysis of per-
sonality in everyday life and in social interaction" (p. 295). The CPI is
comprised of 18 scales targeted toward various aspects of successful ad-
Justment that are common in the folk wisdom, such as self-acceptance,
sociability, and responsibility. Thirteen of these scales were constructed
using the external method, four using the internal method, and one on the
basis of item endorsement frequencies. The predominant focus of the exter-
nal method on criterion-related validity is reflected in Gough's (1975)
description of the purpose of the CPI scales as "to forecast what a person
will say or do under defined conditions, and to identify individuals who
will be described in characteristic ways by others who know them well or
who observe their behavior in particular contexts" (p. 5).

The CPI and MMPI are designed to provide comprehensive coverage of the
domains of successful adjustment and psychopathology, respectively. In
addition, the external approach has often been applied to the development
of scales for specific situations, such as predicting performance in a
particular job (Ghiselli, 1973; Guion & Gottier, 1965).

The Internal Method

Focus and Rationale. In contrast to the focus of the external method on
maximizing criterion-related validity, scale constructors using the inter-
nal method have as a whole been concerned with identifying and measuring
functional units of temperament, or traits, and mapping out a structural
representation of their interrelationships. This measurement goal dictates
the construction of scales consisting of items sharing a large core of
common variance, a result best achieved when items are assembled into
scales on the basis of empirical evidence concerning their intercorrela-
tions.

Factor analysis is one method that is particularly well suited to
exploring the internal structure of a pool of items and constructing scales
to reflect that structure. In fact, Cattell (e.g., 1965) has contended
that the fundamental, underlying sources of variation in temperament, which
he calls source traits, can only be isolated through factor analysis.
Similarly, Tellegen (1981) has claimed that scale construction based on a
succession of factor analyses applied to an item pool that is continually
shaped and reshaped on the basis of the factor-analytic results produces
scales that embody "natural dispositional units" (p. 219). As with the
purely rational and external methods, empirical evidence beyond that used
in scale construction is necessary to establish the construct validity of
internal scales.

Measures. Guilford was the first to apply factor analysis to the
study of temperament, beginning his effort in the mid-1930s with an attempt
to identify distinct components of introversion-extraversion. Over the
next 10 years, Guilford isolated at least 15 self-report temperament fac-
tors (Guilford, 1975), most of which were consolidated in 1949 into the 10
scales of the Guilford-Zimmerman Temperament Survey (GZTS; Guilford &
Zimmerman, 1949), the most widely used product of Guilford's work.
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Another widely recognized factor system is that developed by Eysenck,
who began a long succession of factor-analytic studies using Guilford's
items. In contrast to the relative specificity embodied in Guilford's
system of 10 to 15 factors, Eysenck has contended that the domain is best
represented in terms of only three broad factors, which he calls neuroti-
cism, extraversion, and psychoticism. Eysenck's most recent inventory, the
Eysenck Personality Questionnaire (EPQ; Eysenck & Eysenck, 1975), yields
scale scores for these three factors.

Cattell adopted an approach to the isolation of temperament factors
that was quite different from that of Guilford and Eysenck. Rather than
attempting to confirm and measure hypothesized factors, such as extraver-
sion, Cattell sought to explore the entire domain of temperament in order

* to map out all of its fundamental dimensions. Beginning with the list of
over 17,000 trait terms compiled from the dictionary and condensed by
Allport and Odbert (1936), Cattell used a sequence of procedures based
first on a subjective grouping of synonyms and later on cluster analysis to
ultimately reduce the number of variables to be factor analyzed to a set of
35 trait clusters, each represented by a bipolar rating scale. Factor
analysis of peer rankings on these 35 clusters resulted in 12 oblique
factors. Cattell later replicated these 12 factors in factor analyses of
self-report data, as well as isolating four additional factors. These 16
oblique factors are repesented by the scales of Cattell's Sixteen Person-
ality Factor Qcestionnaire (16PF; Cattell, Eber, & Tatsuoka, 1970).

More recently, Jackson has published two inventories constructed
through internal methods, the Personality Research Form (PRF; Jackson,
1967) and the Jackson Personality Inventory (JPI; Jackson, 1976). Unlike
Guilford, Eysenck, and Cattell, who used exploratory factor analyses to
determine what traits to measure, Jackson began construction of each of
these two inventories by explicitly defining the consructs to be measured.
For the PRF, these were 20 of the manifest needs proposed by Murray (1938).
The 15 traits selected for the JPI were considered by Jackson (1976) to
have "potential for furthering an understanding of the personality func- W
tioning of the normal or non-psychopathologically disturbed individual"
(p. 9). For each inventory, Jackson first assembled large numbers of
candidate items into provisional sales for each prespecified trait. Scale B

items were then selected from those showing high correlations with the
total provisional scale to which they had been assigned and low correla-
tions with other provisional scales, the same convergent-discriminant cri-
terion used in factor-analytic scale construction.

In addition to the widely used published inventories that have been ;ZR
described, a tremendous number of published and unpublished temperament
scales have been constructed through internal methods. In fact, the inter-
nal approach has probably been overall the most widely utilized of the
three scale construction methods.

Comoarison of Psychometric Propertiesr n.

Internal Consistency Reliability and Within-Inventory Correlations

The different measurement goals addressed by the internal and external
scale construction methods are typically reflected in differences between
scales of the two types in internal consistency reliability and within-
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inventory correlations. The measurement of functional units of temperament
is usually thought to require scales with high internal consistency, and
thus the internal method is designed to maximize this property.

For example, mean internal consistency values for content scales
I  I

calculated from the inventory manuals are .81 for the GZTS (10 scales), .74
for the PRF (20 scales), and .78 for the JPI (15 scales). Even higher
internal consistency values are reported in the manuals for two recent
internal inventories, the Comrey Personality Scales (CPS; Comrey, 1970) and
the Differential Personality Questionnaire (DPQ; Tellegen, 1982), each
developed through extensive series of factor analyses. Mean internal
consistency values are .93 for the CPS (8 content scales) and .85 for the
DPQ (11 content scales).

External scales, on the other hand, are designed to predict specific
"real world" criteria, such as effective leadership, academic achievement,
and delinquency. Such criteria typically reflect combinations of a number
of underlying temperament characteristics rather than single, unitary
traits. For example, as groups, delinquents probably differ from "model
citizens" in impulse control, hostility, and emotional stability. There-
fore, individual scales best capable of predicting complex criteria must
themselves be heterogeneous in content and factorially complex. As a
result, the internal consistency reliability of external scales is usually
lower than that of internal scales (Nunnally, 1967). The mean of the
internal consistency coefficients reported in the MMPI Handbook (Dahlstrom
et al., 1975, college sample) for 9 of the 10 content scales of the stan-
dard MMPI profile is .57, while the corresponding value from the CPI Hand-
book (Megargee, 1972, high school samples) for the 12 external CPI content
scales is .65.

Most developers of internal scales have viewed basic temperament
traits as relatively independent, as indicated by the common use of ortho-
gonal factor analysis to develop internal inventories. As a result, inter-
correlations among scales within most internal inventories are relatively
low. For example, scale intercorrelation matrices published in the inven-
tory manuals permit calculation of average intercorrelations among content
scales (disregarding signs of the correlations) of .25 for the GZTS, .19
for the PRF, .22 for the JPI, .18 for the CPS, and .16 for the DPQ. The
lower the correlations among the scales within an inventory, the more
nonredundant information each individual scale provides.

On the other hand, correlations among the scales of any given external
inventory should largely reflect the correlations among the criterion
variables targeted by the scales of that inventory. The clinical (i.e.,
content) scales of the MMPI were designed to predict various psychopatho-
logical disorders. Because different psychopathological characteristics,
such as anxiety and depression, often occur together, it is not surprising
that the intercorrelations reported in the MMPI Handbook (for the college

1 Throughout this section, the term "content scales" is used to refer to

scales designed to measure substantive temperament characteristics, as
opposed to the so-called "validity scales" included in many inventories to
measure test-taking attitudes and behavior.
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samples) among the 10 MMPI profile clinical scales average .33 in magni-
tude. Similarly, the CPI scales all are designed to predict aspects of
successful adjustment, many of which are conceptually related (e.g., Domi-
nance and Social Presence). Accordingly, the intercorrelations among the
16 CPI content scales, as reported in the CPI Manual (Gough, 1975), aver-
age .31 in magnitude.

Thus, internal scales tend to have higher internal consistency relia-
bility and lower within-inventory correlations than external scales. It is
difficult, however, to draw generalizations about the internal consistency
and between-scale correlations of purely rational scales. Because this
method of scale construction relies solely on rational judgment, these
characteristics vary according to the conceptions and skills of individual
test constructors.

Criterion-Related Validity

As described earlier, Meehl (1945) issued the classic argument that
external scales should be more criterion-valid than purely rational scales.
Some 25 years later, Jackson (1971) argued that, although Meehl's 1945
position was defensible at the time, understanding gained through tempera-
ment research had provided the basis for purely rational construction of
maximally valid scales. Going further, Jackson challenged the most sophis-
ticated external methods to match the criterion-related validity that could
be produced by skilled, or perhaps even inexperienced, item writers oper-
ating on a purely rational basis. These two major position papers high-
light a history of controversy over the relative criterion-related validity
of temperament scales constructed by different methods.

Unfortunately, nearly all studies providing direct comparisons bearing
on the relative validity of purely rational, external, and internal scales
have used basic research criteria, such as peer ratings and self-report
variables, rather than typical applied psychology criteria, such as aca-
demic achievement, job proficiency, and psychological adjustment. The
results of these comparative studies with primarily basic research criteria
are described first, followed by a subjective appraisal of comparative
validity for applied psychology criteria.

Basic Research Criteria. Ashton and Goldberg (1973) conducted a study
designed to test Jackson's (1971) challenge for external scales to match
the criterion-related validity of purely rational scales. These authors
paid each of 15 psychology graduate students and 15 nonpsychologists to
rationally construct (on the basis of a trait description) one 20-item m

scale to measure either sociability, achievement, or dominance. Thus, 10 "
new purely rational scales, five by psychologists and five by nonpsycholo-
gists, were generated for each trait. Averaged peer ratings on each of the
three targeted traits were correlated with the new rational scales, one
external CPI scale, and one internal PRF scale designed to measure that
trait. Subjects were 168 college women. The more spectacular aspect of
Jackson's challenge was clearly unsupported, as the average validity of the
nonpsychologists' rational scales (r-.18) was clearly lower than that of
the external CPI scales (r-.27). However, the average validity of the

psychology students' rational scales (r-.29) compared favorably to that of
the external scales. The most valid scales were the most internally con-
sistent psychology student scales (average r-.34) and those of the PRF
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(average r-.35), these two representing the internal method.

Ashton and Goldberg's (1973) test of Jackson's challenge was extended
by Jackson (1975) himself to different samples of item writers and traits.
In this study, each of 22 undergraduate psychology students rationally con-
structed one 16-item scale based on a description of the trait of self-
esteem, social participation, or tolerance. A total of 116 college fe-
males, comprising pairs of roommates, gompleted these 22 scales, three
like-named CPI scales (Social Presence , Sociability, and Tolerance), and
the internally developed JPI, which also contains scales for these traits.
Self-ratings and roommate ratings on the three traits of interest were used
as criteria. For the self-ratings, the average validities across the three
traits were .31 for the external (CPI) scales, .44 for the purely rational

-. (average student) scales, and .46 (most internally consistent student)
and .51 (JPI) for the internal scales. The corresponding values for the
average peer rating validities were .09 (CPI), .25 (average student), .28
(most internally consistent student), and .29 (JPI). The far poorer rela-
tive performance of the CPI scales in this study compared to that of Ashton
and Goldberg was probably partly due to the use of 16-item subscales drawn
randomly from the full CPI scales to make them comparable in length to the
psychology student and JPI scales.

Unlike the studies of Ashton and Goldberg (1973) and Jackson (1975),
Hase and Goldberg (1967) restricted their comparative validity study to
scales constructed from a common item pool, that of the CPI. One purely
rational, one external, and two internal sets of 11 scales each were found
to have virtually identical average validities in predicting 13 peer rating
and biographical criteria in a sample of 201 university freshmen women.
However, the lack of differential validity among scales constructed by
different methods may have been largely determined by use of a common item
pool. In the two later studies in which item pools were allowed to vary
between scale construction methods, the internal scales were somewhat more
valid than the purely rational and external scales.

Validity of Subtle Versus Obvious Items. Investigations of the val-
idity of subtle versus obvious items provide another body of research
related to the comparison of scale construction methods. Meehl's (1945)
position paper for the external strategy endorsed the use of scale items
whose relationships to the dimension being measured may be nonintuitive, or
even counterintuitive. Examples of these from Meehl were given earlier.
Jackson (1971), in his argument for rational item selection, hypothesized
that so-called subtle items appearing on externally constructed scales are
simply mistakes, fortuitous (and invalid) products of the characteristics Z

," of the particular comparison groups used in scale development. At issue,
then, is whether subtle items enhance scale validity by capitalizing on
remote but valid trait indicators only discoverable through external scale
construction, or whether they actually attenuate validity relative to that
attainable through strict reliance on obvious items.

2A2 Although Jackson identified all three CPI scales as examples of the
external approach, Social Presence was actually developed by internal
methods. However, exclusion of the results for this trait from the com-
parisons would not have altered the conclusions.
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Most comparisons of the validity of subtle versus obvious items have
used the MMPI as the predictor instrument and other self-report scales as
criteria. Exceptions to the use of test data as criteria are the studies
by Wiener (1948), McCall (1958), and Duff (1965), all of which found ob-
vious MMPI items to be more valid than subtle items. Wiener divided each
of five MMPI scales into subscales consisting of subtle and obvious items
and contrasted the mean subscale scores of 50 veterans who were successful
in school or on-the-job training with those of 50 who were unsuccessful.
For each of the five scales, the subtle subscale was less valid (median
r--.08) than the obvious subscale (median rpb-. 24 ), so that the totalPIscale was actually less valid (median r -.15 ) than the obvious sub-
scale alone. McCall found the same pattern Fen studying the validity of

the MMPI Depression scale for differentiating 41 depressive from 41 nonde-
pressive psychotics. The mean differences between these groups can be
expressed as point-biserial correlations of .26 for the "face valid" sub-
scale, .03 for the "irrelevant" subscale, and .22 for the total scale.
Finally, for each of three MMPI scales, Duff correlated the subtlety of S
individual scale items with their validity for differentiating a psychia-
tric sample targeted by that scale from normals. Correlations between item
subtlety and item validity were -.48, -.38, and -.22 for the three scales.

Among studies using test data as criteria, Gynther and Burkhart (1983)
have described the results of an extensive series of comparisons of the
validity of subtle and obvious MMPI items. A variety of criteria, all test
data, were correlated in various studies with obvious, neutral, and subtle
subscales of four MMPI scales. The general trend of results for two of the
scales (Depression and Hysteria) was the same as for the earlier studies
just summarized--the subtle subscales diluted the validities of the full
scales to levels below those achieved by the obvious subscales alone. The
subtle subscales for two other scales (Psychopathic Deviate and Mania) did
offer some evidence of enhancing overall validity. In a study that did not
use the MMPI, Holden and Jackson (1979) found negative correlations,
ranging between -.20 and -.44, between subtlety scores of PRF items and the Ar
empirical validities of those items against three self-report criteria.

These findings indicate that subtle items, often considered a unique
virtue of the external approach to scale construction, are less valid than
obvious items and may actually detract from overall scale validity. How-
ever, all of this research has been conducted in contexts where there has
been no apparent motivation to fake responses. In one study that included
directed faking instructions, Holden and Jackson (1981) found no signifi-
cant differences between the validity of subtle and obvious PRF subscales
for predicting a composite self-report criterion. However, evidence that
is reviewed later in this section shows that the effects of faking in
actual decision-making contexts are not validly represented by the results
of studies in which subjects are explicitly instructed to fake. Research
is needed to determine whether the greater validity of obvious than subtle
items in situations without motivation to distort generalizes to decision-
making contexts.

Applied Psvchologv Criteria. Taken as a whole, studies providing 2
direct comparisons have found internal scales and obvious items to be more
criterion-valid than external scales and subtle items. However, this
conclusion may well apply only to the kinds of criteria, such as peer
ratings and self-report variables, that have nearly always been used in
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these studies. Criterion constructs measured in these ways are more likely
to resemble the homogeneous, unidimensional temperament constructs embodied
in internal scales than the more heterogeneous, factorially complex con-
structs represented by external scales. On the other hand, this same line
of reasoning suggests that external scales might be somewhat more valid
than the other kinds of scales for predicting most applied psychology
criteria, at least at the level of individual scale correlations.

As discussed earlier, applied psychology criteria are usually multi-
faceted, and these facets may be related to individual differences in
several temperament variables. At the level of individual scale correla-
tions, factorially complex external scales that tap the various temperament
components of complex criteria could be expected to be more valid than the
more homogeneous, unidimensional scales produced by the internal and purely
rational methods. Although the evidence on this question is only sugges-
tive, there are some indications that this may indeed be the case.

Studies of the criterion-related validity of temperament scales for
predicting five major classes of applied psychology criteria are reviewed
in some depth later in this section. Unfortunately, none of those studies
was specifically designed to directly compare the validity of measures of
the same constructs developed by different methods, and too few included
scales representing different construction methods, regardless of the con-
structs assessed, to permit any meaningful comparison on that basis.

In the absence of any more substantial evidence, a subjective ap-
praisal of that body of criterion-related validity research suggests thatindividual external scales, particularly those of the CPI, have tended to

be somewhat more valid than purely rational and internal scales. This
evaluation echoes that offered by Goldberg in 1972. While recognizing the
possibility that newer, psychometrically more refined (i.e., internal)
inventories might ultimately demonstrate greatest validity, Goldberg con-
cluded that "at least for the next five years, the knowledgeable practi-
tioner should be able to provide more valid nontest predictions from the
CPI than from most other comparable instruments on the market today" (p. 96).

In fact, it is probably fair to characterize the "conventional wisdom"
as holding that the externally constructed MMPI and CPI are the published
inventories most widely used in applied settings because they are "the
tests that work." It has also been suggested that temperament scales spe-
cially developed for specific prediction situations using external methods
have proven more valid in those situations than have other types of scales
(e.g., Guion & Gottier, 1965).

Integration. Do these appraisals, subjective as they may be, indicate
that externally constructed scales are the temperament measures of choice
for applied prediction situations? Not necessarily. When an overall cri-
terion is analyzed into its homogeneous components, it should be possible
to- predict applied psychology criteria at least as well using weighted
composites of homogeneous scales that target these components as with *

heterogeneous external scales (Nunnally, 1967).

Nunnally has recommended the assembly of a "catalog" of homogeneous
temperament measures shown through factor analytic studies to represent the
domain. The use of weighted composites of such scales for applied prediction
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problems offers both practical and theoretical advantages over the use
of external scales. On the practical side, weighting homogeneous scales
optimally for each specific prediction situation should prove more valid
than using previously developed external scales, in which the number cf
items measuring each component fixes its contribution to the overall scale
score and which have been developed using criteria that may differ somewhat
from those of current interest. This approach is also more efficient than
constructing new external scales for every new situation. The theoretical
advantage stems from the more apparent interpretability of constructs
represented by homogeneous internal scales compared to those embodied in
heterogeneous external scales, which facilitates a more conceptual under-
standing of relationships between predictors and criteria.

In such a construct-guided approach to prediction, internal structure
and external relations are both important. However, the successful appli-
cation of this approach hinges on two very important requirements. One is
a very comprehensive and accurate analysis of the criterion behavior to be
predicted as, for example, through a good job analysis. The other involves
the explication of the domain of temperament constructs and the identi-
fication of measures of those constructs. A taxonomy of temperament con-
structs and existing measures of them is proposed below.

Structure of The Temperament Domain:

A Proposed Taxonomy of Temperament Scales

Background

A construct-guided approach to the prediction of applied psychology
criteria from temperament scales would be greatly aided by a "catalog" or
taxonomy specifying the primary constructs in the temperament domain and
identifying measures of these constructs. By the same token, a taxonomy of
temperament scales would facilitate the meaningful organization and inter-
pretation of the results of previous criterion-related validity studies
using temperament measures. None of the three major recent reviews of the
validity of temperament scales in predicting job performance has proceeded
in this fashion. Guion and Gottier (1965) grouped results of individual
studies by inventory, and Ghiselli and Barthol (1953) and Ghiselli (1973)
simply averaged results for all temperament measures within a number of
different job types. Such methods of summarization could obscure relations
between temperament predictor constructs and various criterion constructs
that may actually be supported in the literature.

The organizing function that a taxonomy of temperament scales could
, serve is particularly desirable in light of the tremendous proliferation of

temperament traits and measures that have been advanced. Multiscale tem-
perament inventories are now the most numerous of all types of published
tests (Jackson & Paunonen, 1980). The already staggering number of pub-
lished tests undoubtedly increases many fold when all of the various unpub-
lished scales that have been devised are included. These hundreds of
published and unpublished scales stem from a vast diversity of conceptions
of the important sources of variation in temperament. A hint of this
diversity can be gleaned from the previous descriptions of a few of the
most widely used multiscale inventories, which are designed variously to
measure psychiatric syndromes (MMPI), folk concepts (CPI), basic needs
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proposed by Murray (EPPS. PRF), and dimensions isolated through various
methods of factor analysis (GZTS, EPQ, 16PF, CPS, DPQ).

To further complicate matters, it is difficult to assess the compara-
bility of temperament scales on the basis of scale names alone. As
Ghiselli (1973) has succinctly stated, "In some cases different names are
used to denote the same, or very nearly the same, quality, and in others
the same name is used to denote quite different qualities" (p. 464). For
this reason, a categorization of temperament scales according to constructs
cannot simply be based on a rational sorting of scales according to their
labels, but must instead rely on empirical evidence concerning between-
scale correlations. Beyond that, some system of temperament constructs is
necessary to provide the categories for such an analysis.

Unfortunately, there is little agreement on the identification or even
the approximate number of primary or "first-order" (in factor-analytic 0
terminology) temperament dispositions, those traits that most self-report

temperament scales are designed to measure. For example, among researchers
who have used factor analysis to explore the-domain, Cattell et al. (1970)
claimed that their list of 24 primary factors was exhaustive, whereas
Guilford (1975) suggested 58.

Current researchers are converging, however, on a smaller number of
more general or "higher order" sources of variation that underlie the
diverse concepts tapped by various self-report temperament scales. The
seminal work in this area was carried out by Tupes and Christal (1961) and
Norman (1963). These authors found five basic dimensions emerging from
factor analyses of peer ratings and nominations. Norman called these
dimensions Surgency, Emotional Stability, Agreeableness, Conscientiousness,
and Culture.

Goldberg (1981) has enthusiastically endorsed the primacy of these
five higher order dimensions in the self-report domain as well. Other
researchers who endorse fewer than five higher order dimensions neverthe- S
less tend to identify factors recognizable in terms of these five (e.g.,
Block, 1965; Eysenck & Eysenck, 1969; Guilford, 1975; Tellegen, 1982). In
the most recent summary of this work, Hogan (1983a) has proposed a slightly
modified set of six basic higher order dimensions. Four of these are
aligned with the last four Norman factors listed previously, but Hogan
maintains that the Dominance and Affiliation components of the Norman
Surgency factor are independent enough to warrant separate assessment.

A framework consisting of these five or six higher order temperament
dimensions, then, allows integration of the positions of many major resear-
chers in the field and thus provides the most compelling basis for a
taxonomic effort. Accordingly, as part of the present review, a taxonomic
analysis was carried out in which the scales of a dozen major temperament
inventories were classified into a taxonomy of six higher order dimensions
patterned after those proposed by Hogan. The names chosen for these six
dimensions are: Potency, Affiliation, Adjustment, Agreeableness, Dependa-
bility, and Intellectance. The alignments of the higher order dimensions
in the systems previously mentioned with these six are shown in Table 1.
The classification of scales into these categories was performed on the
basis of published correlations. Analysis of these correlations also
allowed an empirical evaluation of the viability of the proposed classifi-
cation system.
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Table 1

Alignment of Higher-Order Temperament Factors Proposed by Various I
Researchers with the Present Six-Category Taxonomy

Source
Present System Potency Affiliation Adjustment Agreeableness Dependability Intellectance

logan (1982) Ascendance Sociability Adjustment Likeability Self-Control Intellectance

Tupes and _Emotional

Christal (1961) Surgency Stability Agreeableness Dependability Culture

________ Emotional
Norman (1963) ,Surgency Stabcity Agreeableness Conscientiousness Culture

Block (1965) Ego Ego Control
Resiliency

Eysenck a(d - Extraversion- Neuroticim - PschocticisZysanck (1969)
Emotional Paranoid

Guilford (1975) -- Social Activit-- Stability Disposition Introversion
Positive -ispostion

Tellegen (1982) ffectivty egative fftivity- Constraint

The 12 current multiscale temperament inventories that appear to be
most widely utilized in basic and applied research were selected for analy-
sis. These are: California Psychological Inventory (CPI; Gough, 1975),
Comrey Personality Scales (CPS; Comrey, 1970), Differential Personality
Questionnaire (DPQ; Tellegen, 1982), Edwards Personal Preference Schedule
(EPPS; Edwards, 1959), Eysenck Personality Questionnaire (EPQ; Eysenck &
Eysenck, 1975), Gordon Personal Profile-Inventory (GPPI; Gordon, 1978),
Guilford-Zimmerman Temperament Survey (GZTS; Guilford, Zimmerman, &
Guilford, 1976), Jackson Personality Inventory (JPI; Jackson, 1976), Minne-
sota Multiphasic Personality Inventory (MMPI; Dahlstrom et al., 1972,
1975), Omnibus Personality Inventory (OPI; Heist & Yonge, 1968), Person-
ality Research Form (PRF; Jackson, 1967), Sixteen Personality Factor Ques-
tionnaire (16PF; Cattell et al., 1970). Although all instruments are
designed to provide self-report assessment of temperament variables, these
inventories are extremely diverse in rationale, purpose, and scale con-
struction methodology. The scales included in the taxonomic analysis were
the 146 content scales from the 12 inventories (i.e., all scales except the
"validity" scales). These are listed in Appendix A.

A search of the literature was undertaken in an attempt to locate entries
for as many of the cells of the 146 x 146 between-scale correlation matrix
as possible. Primary sources of correlations were test manuals and hand-
books, as well as research reports located during the course of the
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literature search in the temperament domain. Among the 12 inventories,
there are 12 possible intra-inventory and 66 possible inter-inventory
correlation matrixes, making a total of 78 matrixes. The literature search
resulted in one or more potential candidates for 40 of these 78 matrixes.
In those few instances when more than one source for the same correlation
matrix was located, the results were always quite similar, so the source
reporting the larger sample was utilized. Many of the 40 sources selected
on this basis reported correlations separately for more than one sample,
usually males and females. In these cases, the separate matrixes were
averaged. In all, 5,313, or just over 50%, of the 10,585 possible entries
in the 146 x 146 matrix were obtained. The 40 sources contributing these
correlations and brief descriptions of the sample characteristics are also
provided in Appendix A.

°" Eleven of the 38, or almost one-third, of the missing inter-inventory
correlation matrixes are accounted for by the absence of published correla-
tions between the CPS and the other inventories. Other than the CPS, each
inventory was related with between two (JPI) and eight (CPI) other inven-
tories. Sample sizes were quite variable, ranging from 45 (CPI with EPPS)
to 50,000 (MMPI with itself), with a median sample size of 217. Most of
the matrixes were based on college samples.

An initial grouping was carried out by classifying each of the 146
scales into either one of the six higher order content categories described
above or a seventh category, Miscellaneous scales. Each scale was tenta-
tively assigned to one of the seven categories on the basis of item con-
tent, available factor-analytic results, and a visual evaluation of its
correlations with other scales. As previously mentioned, correlations
between the CPS scales and scales from the other inventories were unavail-
able. However, the published results of factor analyses of the CPS along
with the GZTS (Comrey, Jamison, & King, 1968) and with the EPQ and 16PF
(Comrey & Duffy, 1968) allowed fairly confident assignment of the CPS
scales.

Inspection of the resulting within-category correlation matrixes al-
lowed identification of scales whose relationships poorly fitted prior
expectations. For each of these scales, calculation of mean correlations
with the scales constituting various other content categories allowed
classification into the appropriate content category or the Miscellaneous
category. In implementing this procedure, an effort was made to make
reasonable assignments of as many scales as possible to actual content
categories, rather than assigning scales en masse to the Miscellaneous
category in order to maximize the "purity" of the final result.

Resulti 1

One hundred and seventeen of the 146 scales (80%) were classified into
higher order content categories as follows: Potency (26), Adjustment (23),
Agreeableness (16), Dependability (23), Intellectance (17), Affiliation
(12). The remaining 29 scales were grouped in the Miscellaneous category.
The means and standard deviations of the within-category and between-
category correlations, as well as the number of correlations on which these
values are based, are given in Table 2. These means are based on the
alignment of scales within each content category in the same direction
(e.g., the correlations between "Neuroticism" scales and "Emotional
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Stability" scales were reversed in sign). An attempt was made to align all
scales assigned to the Miscellaneous category in the "socially desirable"
direction.

Table 2

Mean Within-Category and Between-Category Correlations for Six-Category
Taxonomy

Mean r-.46

-. Potency SO r-.16

N r-146

Mean r-.20 Mean r-.43

Adjustment SO r-.18 SO r-.19

N r-321 N r-165

Mean r-.04 Mean r-.24 Mean r-.37

Agreeableness SO r-.17 SD r,.16 SO r-.14

N r-173 N r-162 N r, 44

Mean r--.08 Mean r-.13 Mean r-.06 Mean r-.34

Dependability SO r- .16 SO r-.20 SO r-.17 SO r-.18

M r- 296 N r-276 N r,166 N r-121

Mean ":12 Mean r-.02 Mean r-.04 Mean r--.12 Mean r-.40

Intellectance SO r-.15 SO r-.14 SO r-.16 SO r- .18 SO r-.19

N r-175 N r-193 N r-94 N r- 162 MNr-52

Mean r-.09 Mean r-.O0 Mean r,.10 Mean r-.08 Mean r--.14 Mean r-.33

Affiliation SO r-.21 SO r-.16 SO t-.17 SO r-.14 SO r- .15 SD r-.16

N r-157 N r-ISO N r- 98 N r,160 N r, 84 N r- 4S

Mean r-.09 Mean r-.12 Mean r-.02 Mean r-.02 Mean r-.04 Mean r--.04 Mean r-.05

Miscellaneous SO r-.17 SO r-.18 SO r-.18 SO r-.18 SO r-.17 SO r. .15 SO r-.20

N r392 N r-419 N r-215 N r-361 N r,242 N r- 208 N r.246

Potency Adjustment Agreeable- Dependa- Intellec- Affilia- Miscel- -
mess billty tance tion laneous

The mean correlations shown in Table 2 display an appropriate
convergent-discriminant structure. The means within content categories,
which range from .33 for Affiliation to .46 for Potency, all are substan-
tially higher than all of the between-category means. The actual scales
assigned to each category and the correlation matrixes within content
categories are included in Appendix A. Within each content category the
scales can be roughly grouped into measures of more specific aspects of the
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highly general dispositions. However, this subgrouping is only offered as
tentative. Many scales tap more than one aspect of a particular higher
order dimension and, indeed, some scales appear to mix aspects of different
higher order dimensions. Scales of the latter kind typically display low
internal consistency. Nevertheless, such rough subdivisions of scales
within higher order content categories help to flesh out the substance of
the more general temperament dispositions. Results within each category
are now briefly discussed.

Potency. The 26 scales classified under Potency display the highest
degree of interrelationship of any of the six content categories, with an
average correlation of .46. The correlations among and between scales
measuring dominance, outgoingness, and the five CPI scales included in this
category are particularly high, the CPI scales tapping both of these more
specific aspects of Potency. Scales measuring energy level are more weakly
related to the rest, but more strongly related to Potency than to any other
content category.

Adjustment. The mean correlation among these 23 scales is also quite
high, .43. The core concept of this dimension is embodied in the scales
measuring emotional stability. These 11 scales, all developed through
internal consistency methods, display an average intercorrelation of .63.
The CPI and MMPI scales in this category are more heterogeneous, having
been developed through external methods, and as a result their patterns of
correlations are more variable. In particular, the correlations between
the CPI and MMPI scales (other than K) are the lowest in the matrix.

Agreeableness. This category contains fewer scales (16) than either
of the first two and fewer within-category correlations (44) than any of
the other categories. The mean of these 44 correlations is .37. More
specific aspects of Agreeableness are (lack of) cynicism, (lack of) aggres-
sion, cooperativeness, and helpfulness (nurturance).

DeDendability. This category represents one of the more diverse
groupings of content, as reflected by the average correlation of .34 among
the 23 scales. The varied aspects of Dependability include nondelinquency,
orderliness, nonimpulsivenes , cautiousness, and harm avoidance.

Intellectance. The Intellectance category (17 scales) is dominated by
scales from just two inventories, the OPI (7 scales) and the JPI (4 scales),
and intra-inventory correlations from these two account for 27 of the 52
correlations in the matrix. The average within-category correlation is .40.
Scales measuring (absence of) dogmatic views, cognitive complexity, origi-

,* nal thinking, intellectual interests, and reflectiveness are represented
here.

Affiliation. Hogan's (1983a) contention that Potency and Affiliation are
conceptually and empirically distinct seems reasonably well supported by
the average correlation of .33 among the 12 scales grouped into the Affili-
ation category, as compared to the average value of only .09 between Affil-
iation and Potency scales. The scales in this category can be roughly cast
along a continuum of social dependency, from simply preferring to be with
people (affiliation), to not wanting to be independent (lack of autonomy),
to behaving in a manner designed to win approval (conformity), to wanting
to be cared for (succorance).
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Miscellaneous. The 29 scales assigned to this category are conceptu-
ally distinctive (e.g., PRF Sentience) and/or display little communality
with those grouped into content categories (e.g., MMPI Paranoia). There
are, however, two identifiable clusters of scales contained in this other-
wise heterogeneous category. Evaluated as groups, neither the various Mas-
culinity-Femininity scales nor the various Achievement Motivation scales
are strongly enough related to any content categories to be reasonably
included. Although these constructs may often be worth evaluating for
specific applied prediction problems, they simply cannot be well tied into
the present six-category scheme. Among all 29 Miscellaneous scales, the
average correlation is only .05.

Between-Category Correlations. The highest average between-category
correlation, which is clearly lower than any of the within-category means,
is .24 between Adjustment and Agreeableness. This is not an unexpected
result, in light of both the conceptual relationship between these two and
previous empirical findings. Indeed, Guilford (1975) has proposed the
merger of his second-order Emotional Stability (Adjustment) and Paranoid
Disposition (Agreeableness) factors into an even higher-order factor, one
that he calls Emotional Health.

The second highest average between-category correlation is .20 between
Potency and Adjustment. This correlation is probably due to the positive
relationship between the social confidence component of Potency and the
high self-esteem component of Adjustment. All of the other between-
category means are smaller than .14 in magnitude.

Conclusions

It would obviously have been possible to increase the mean within-
category correlations by successively relegating more weakly related scales
to the Miscellaneous category, up to the limit of the highest single
between-scale correlation in each category. However, such a procedure
would also successively reduce the usefulness of the classification scheme
for interpreting results of previous criterion-related validity studies in
terms of substantive predictor categories. The results presented in
Table 2, based on the assignment of 80% of a very diverse group of scales to
content categories, provide sufficient empirical justification for the

* proposed classification system. Therefore, this taxonomy is used in the
following subsection as a framework for organizing and interpreting the
results of criterion-related validity studies that have used self-report
temperament scales as predictors.

Criterion-Related Validity

The validity of self-report temperament scales for predicting various
applied psychology criteria bears importantly on both basic and applied
research issues in temperament assessment. As discussed earlier, demon-
strations of criterion-related validity for temperament scales in general
support the viability of the trait conceptions upon which these scales are
based. Such evidence also argues against the interpretation of temperament"'.
scale scores as primarily reflecting response sets rather than substantive
temperament characteristics, an issue that is discussed later. More gener-
ally, the criterion-related validity of temperament scales reflects on
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their construct validity (Cronbach & Meehl, 1955). In applied research,
evidence concerning the criterion-related validity of temperament scales
provides information on the likelihood that they will contribute to the
prediction of criteria of interest.

In this subsection we review the results of criterion-related validity
studies using temperament scales as predictors of organizationally relevant
criteria. The discussion is organized in the framework of five major cate-
gories of criterion variables: education, training, job proficiency, job
involvement/withdrawal, and adjustment. Within each category, the results
for military and civilian studies are considered separately and in combina-
tion. Military studies included in the present review consist of those
published subsequently to the 1948 review by Ellis and Conrad of the valid-
ity of temperament inventories in military settings. The review of ci-
vilian studies is largely restricted to the period from 1960 to the pre-
sent. Several earlier reviewers of civilian studies have covered the
period prior to 1960, and their findings are also discussed.. S

As part of the review, criterion-related validity coefficients for
measures grouped into 10 predictor categories are summarized in tabular
form within each of the five criterion categories just listed. Eight of
the 10 predictor categories derive from the taxonomy of temperament scales
described earlier. These eight consist of the six highly general construct
categories--Potency, Adjustment, Agreeableness, Dependability, Intellec-
tance, and Affiliation--plus the two more circumscribed content categories,
Achievement Motivation and Masculinity-Femininity. The latter two were
grouped among the Miscellaneous scales of the taxonomy because of their
empirical distinctiveness from the higher order categories. The remaining
scales grouped into the Miscellaneous category cannot be aligned with any
temperament construct, so it is not meaningful to summarize the validity
results for these scales as a group.

The two additional predictor categories fall outside of the tempera-

ment tdxonomy proposed here. One of these is the widely studied locus of
control construct. Individuals with an internal locus of control believe
that they control the outcomes that they experience through their actions,
while those with an external locus of control believe that what happens to
them is largely determined by fate or chance. Locus of control has almost

always been operationalized using the Rotter Internal-External Locus of
Control (I-E) scale (Rotter, 1966). Since the present taxonomy is of
multiscale temperament inventories, the locus of control construct was not
included. However, the conceptual and empirical distinctiveness of locus
of control from the constructs included in the taxonomy, combined with evi-
dence supporting its relationships with a number of aspects of behavior in
organizations (see Spector, 1982, for a review), warrant its inclusion in
the summary tables as a separate predictor category.

The tenth predictor category is used to summarize results gleaned from
military research reports that did not describe the content of temperament
predictors used in sufficient detail to allow their classification into any
of the previous nine construct categories. Although these Unclassified
Military scales cannot be aligned with any unified temperament construct,
they have invariably been scored in the direction expected to correlate
positively with favorable outcomes, so that the combination of positive and
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negative validity coefficients for different scales in this category is
unambiguous.

To be included in a validity summary table, a study had to satisfy
three conditions: (a) validity results were reported either in terms of
some index of correlation--product-moment correlation (r), point-biserial
correlation (rpb), biserial correlation (rbis), tetrachoric correlation
(rtet), or the correlation ratio (eta)--or in such a manner that they could
be converted to one of those correlational indexes according to methods de-
scribed by Glass (1977); (b) the predictors could be classified into one of
the 10 predictor categories being used, on the basis of either the empir-
ical classification of major inventory scales previously described or scale
descriptions provided in the reserch report; (c) numerical results were
reported for all temperament predictors studied, so that the results of the
summary tables would not be biased toward higher validity coefficients
because of the inclusion of studies reporting only the results that reached
practical or statistical significance. Some of the criterion-related val-
idity studies located in the literature search that did not meet these
conditions for inclusion in the summary tables are included in the discus-
sion.

Educational Criteria

Criterion-related validity coefficients for temperament scales as predic-
tors of educational criteria are summarized in Table 3. All studies sum-
marized in Table 3 were conducted in civilian settings and used some index
of grade-point average (GPA) as the criterion.

As can be seen, the Achievement scales have shown the most evidence of
usefulness as predictors of educational performance. Such positive results
have been obtained for CPI Achievement via Independence (Farr, O'Leary,
Pfeiffer, Goldstein, & Bartlett, 1971; Gough, 1964; Griffin & Flaherty,
1964), EPPS Achievement (Weiss, Wertheimer, & Groesbeck, 1959), and PRF
Achievement (Harper, 1975). The eight validity coefficients for these
three scales derived from six different studies (those five listed above
plus Johnson, 1973) have a median of .30, and only one of the eight is
below .23. The one coefficient of .32 for the Rotter I-E Locus of Control
scale (Nord, Connelly, & Daignault, 1974) is perhaps related to the success
of the Achievement scales. That is, although the I-E scale was not de-
signed as an achievement motivation scale, some of its content does reflect
the degree of belief in the efficacy of hard work. Among the studies
mentioned above, Weiss et al., Gough, and Nord et al. all found temperament
scales to add significantly to aptitude measures in the prediction of GPA.
In summary, various achievement-related scales have demonstrated practic-
ally useful levels of validity as predictors of educational criteria.

Training Criteria

Military. In an early review of the validity of temperament scales in
military practice, Ellis and Conrad (1948) summarized results separately
for adjustment criteria (to be discussed later) and "performance" criteria.
Twenty-seven of the 36 validity results grouped by Ellis and Conrad under
"performance" criteria involved pass/fail outcomes among military trainees,
while the remaining nine pertained to proficiency in military jobs. Hence
this section of their review is most applicable to the prediction of suc-
cess in military training.
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Table 3

Summary of Criterion-Related Validity Studies That Used Temperament
Predictors and Educational Criteria

Number Median Number of Number
Temperament of Sample Different of

Predictor Category Studies Size Predictors r's Median r

Potency 12 194 16 42 .06

Adjustment 11 229 16 43 .14

Agreeableness 6 162 6 9 .03

Dependability 12 194 11 24 .13

Intellectance 6 162 4 6 .17

Affiliation 2 64 5 5 -.03

Achievement 6 288 3 8 .30

Masculinity 6 213 4 8 -.16

Locus of Control 1 50 1 1 .32

Ellis and Conrad concluded that temperament scales had been generally
ineffective in predicting "performance" (i.e., training and job profi-
ciency) criteria; however, most of the negative results for training
studies were found among Air Force pilot trainees. For example, defining
successful prediction as at least one predictor scale achieving a statis-
tically significant validity coefficient of .20 or more, only 2 the 15
results summarized for pilot trainees were successful, compared to 9 of the
12 results for other groups of trainees. Ellis and Conrad did not de-
scribe the results that they summarized in sufficient detail (e.g., valid-
ity results for all predictors) to allow their inclusion in the present
summary tables. However, since most of the temperament inventories used in

* early military practice, such as the Personal Inventory, the MMPI, and the
BelI-MMPI-Army Adjustment Inventory, were designed for psychiatric
screening (Ellis & Conrad, 1948), it is likely that most of the scales
would be classified in the Adjustment category of the predictor taxonomy.
In conclusion, the early studies summarized by Ellis and Conrad suggested
some promise for temperament scales, perhaps primarily those in the Adjust-
ment category, as predictors of success in military training for groups
other than pilots.

The present review resulted in the summary of validity coefficients for
training criteria shown in Table 4. Criteria used in the studies sum-
marized in Table 4 included objective (e.g., course grades), subjective :%
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(e.g., instructor ratings), go-no go (e.g., pass/fail), and hands-on
training performance measures. The summary information for military
training criteria is based on a relatively small number of studies. Given
this limitation, the Adjustment (median r-.20) and the Unclassified Mili-
tary (median r-.18) predictor categories have the highest median correla- -

tions that are based on more than five coefficients, while smaller amounts
of evidence support the validity of Achievement (median r-.46 based on
three coefficients) and Locus of Control (one coefficient of .30) scales.

4 Temperament scales in general, and Achievement scales in particular,
have predicted military classroom performance rather well. For example,
the Achievement via Independance scale of the CPI proved the most valid of
all CPI scales administered to each of four samples from three different
studies of military classroom performance. Rosenberg, McHenry, Rosenberg,
& Nichols (1962) related all scales of the CPI to course grades of Army
psychiatric assistant trainees and found predictive validity coefficients
of .46 (N-98 in an 8-week course) and .47 (N-64 in a 4-week course) for
Achievement via Independence in separate samples. Predictive validity
coefficients greater than .30 were also found for six other CPI scales,
including Tolerance (Adjustment category, r-.42), in the sample of 98, and
for four other CPI scales, including Capacity for Status (Potency category,
r-.44), in the sample of 64. In both samples, Achievement via Independence
added significantly to an aptitude measure in multiple correlations.

In a study by Collins (1967) using the entire CPI, Achievement via
Independence and Tolerance both correlated .41 with class rank in a sample
of 59 Army drill sergeant trainees. (This study is not included in Table 4
because correlations were not reported for all CPI scales.) Datel, Hall,
and Rufe (1965) administered three CPI scales to 290 Army foreign language
trainees prior to a 47-week training course. Achievement via Independence
again predicted classroom performance, in this case course grades, better
than the other CPI scales, although its validity was quite a bit lower
(r-.14) than in the other two studies.

The three studies whose results are grouped in the Unclassified Mili-
tary scales category of Table 4 all used rating criteria. In one of these
studies, six scales of the Army Self-Description Blank produced validity
coefficients ranging between .15 and .20 in predicting peer ratings of
combat potential which were gathered 16 weeks after testing for 166 Army
field artillery trainees (Adjutant General's Office, 1957). In the same
study, a predetermined two-scale composite had a predictive validity
of .21. Berkhouse and Cook (1961) found the combat suitability scale of
the Army Self-Description Blank to be unrelated (r-.02) to combined super-
visory and peer ratings of 254 Army Special Forces trainees. However, the
Classification Inventory, a non-cognitive measure consisting of 25 interest
items, 25 temperament items, and 75 mixed biodata and temperament items,
achieved a predictive validity of .23 against this criterion, one of the
higher values among the various cognitive and non-cognitive predictors
employed. Finally, Tubiana and Ben-Shakhar (1982) developed a temperament
scale that correlated .34 with combined supervisory and peer ratings ga-
thered after the 2-to 8-month basic training period for 459 Israeli sol-
diers. The one study contributing the validity coefficient of .30 for the
Rotter Locus of Control scale (Lied & Pritchard, 1976) also used a rating
criterion, instructor ratings of effort, in a sample of 146 Air Force
technical trainees.
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Studies included in this review showed mixed results for attempts to
predict go-no go military training criteria such as pass/fail and voluntary
withdrawal from a training course (unfavorable discharge during military
training is included in the adjustment criterion category). The two
studies of go-no go military training criteria that are included in Table 4
were both reported by Gordon (1978) and involved the GPPI as the predictor
instrument. In one study, two of four GPPI scales showed statistically
significant biserial correlations with a pass/fail outcome among 396 Navy
sonarman trainees, These two scales were Restraint (rb-. 27), classified
in the Dependability category, and Emotional Stability -rb;-.22), classi-
fled with the Adjustment scales. In the second GPPI study, eight scales
were correlated with pass/fail among 185 Navy underwater demolition trai-
nees. Four of the eight scales produced statistically significant biserial
validity coefficients, the two highest being .28 for Personal Relations, an
Agreeableness measure, and .22 for Emotional Stability. Both of these
studies with the GPPI used predictive validation designs.

Among studies of go-no go military training criteria that cannot be
included in the summary table, Webster, Booth, Graham, and Alf (1978) in-
cluded the CPS among intended predictors of completion versus noncompletion
of the 14-week Navy Hospital Corps training school for 600 males and 600
females. One of the eight content scales of the CPS (Activity) added
significantly to the other predictors in multiple correlations for males
and for the total sample, but none did so for females alone. Correlations
for individual scales were not reported.

Griffin and Mosko (1977) reviewed Naval aviation attrition research
conducted from 1950 through 1976. Consistent with the negative results
summarized earlier by Ellis and Conrad (1948) in predicting successful
completion of Air Force pilot training, these authors concluded that,
although numerous temperament scales have been studied as predictors of
Naval aviation attrition, the results were generally unsuccessful. This
conclusion was further supported by a later study by Griffin and Hopson
(1978) in which increments in multiple correlations produced by various OPI
scales in predicting 2-year academic and non-academic attrition among Navy
and Marine aviation trainees failed to hold up under cross-validation.
However, even efforts to predict pilot attrition from temperament variables
have not been uniformly unsuccessful. For example, Voas (1957) reported
that scales of the MMPI and GZTS demonstrated significant validity for all
types of attrition among almost 2,000 Navy aviation trainees during the
first 16 weeks. According to Voas, the strongest relationships were pro-
duced by "anxiety" (i.e., Adjustment) scales, although actual validity
coefficients were not given.

Civilian. Ghiselli (1973) included temperament measures in his large-
scale review of the validity of psychological tests in civilian occupa-
tional settings during the period from 1920-1971. Despite drawing on both
published and private sources, Ghiselli was able to report validity evi-
dence for temperament measures against training criteria for only one of
eight broad occupational categories. This was an average validity of -.11
for training in protective occupations, based on fewer than 500 total
cases.
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The present review met with little more success in locating evidence
concerning the validity of temperament scales as predictors of civilian job
training criteria. The median correlations shown in Table 4 for training
criteria in civilian settings all are based on fewer than 10 coefficients.
Despite the general paucity of information, it Is worth noting that police
academy performance has been successfully predicted using both the CPI
(Hogan, 1971) and the MMPI (Bernstein, Schoenfeld, & Costello, 1982), with
the highest individual scale validity coefficients reaching about .30 in
both of these studies. Also, Tseng (1970) found a median correlation
of .27 between the Rotter I-E scale and instructor ratings on six work
proficiency dimensions in a sample of 140 vocational rehabilitation trai-
nees.

Summary. Since so few studies relating temperament scales to civilian
training criteria are available, the median validity coefficients shown in
Table 4 for training criteria in military and civilian studies combined
largely reflect the results for military studies alone. In many cases,
attempts to predict military training criteria from temperament scales have
been fairly successful, with the highest individual scale validity coeffi-
cients generally ranging between .20 and .30 in these studies. Adjustment
scales have shown the most general evidence of validity across different
kinds of military training criteria. A smaller body of evidence also
supports the validity of Achievement scales as predictors of performance in
the classroom aspects of military training.

Job Proficiency Criteria

Military. The 1948 review by Ellis and Conrad, described in the
section on training criteria, included nine results from studies of the
prediction of military job proficiency from temperament scales. Only one
of these nine results was statistically significant. The results of the
present review for job proficiency criteria are summarized in Table 5.
Criteria used in these studies were either ratings, rankings, or nomina-
tions by supervisors or peers or archival production criteria, which in-
clude objective indexes of production and administrative actions such as
promotions. The literature comprising military studies of job proficiency
criteria is in many ways similar to the literature comprising military
studies of training criteria. First, the number of available studies is
not large. Second, among the predictor categories with more than five
coefficients, the Adjustment and Unclassified Military scales have the
highest median validity values, .18 for both. Finally, the best single-
scale predictors in individual studies have generally shown validity coef-
ficients in the .20-.30 range.

Military researchers have naturally been interested in the prediction
of combat proficiency. The most important study of combat performance to .
date, called Fighter I, was published by Egbert et al. in 1958. These
researchers gathered peer nomination and/or individual interview informa-
tion on more than 1,000 soldiers under combat conditions in Korea in 1953.
From this group, 310 men were selected for psychological evaluation, i hese
310, consisting of 166 good combat performers, called "fighters," and 144
poor combat performers, called "non-fighters," were felt by Egbert and
associates to represent the upper and lower 15-20% of the distribution of
combat proficiency. The men completed a 40-hour battery of psychological
tests over a 5-day period. Since predictor information was gathered after
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the criterion classification had been performed, the study was concurrent
in design.

The major self-report temperament measures included in the predictor
battery were the MMPI, CPI, and 16PF. The two groups of scales showing the
largest differences between the fighter and non-fighter groups were the
Adjustment and Masculinity/Femininity scales. Converting the t-values
reported by Egbert et al. to point-biserial correlations, the 13 Adjustment
scales included on the standard profiles of the three inventories produced
a median validity coefficient of .20, with 10 of the 13 coefficients be-
tween .17 and .25. Fighters also scored in the more masculine direction
than did non-fighters on the profile Femininity scales of the CPI
(rb-.28), 16PF (rb-- .23), and MMPI (r b-. 20). These results are re-
flhcted in the medqan validity coefficients shown in Table 5 for the
Adjustment and Masculinity categories.

Comparisons were also reported for a number of MMPI scales that are
not included on the standard inventory profile. Among these, the highest
validity coefficients were for scales called Ego Strength (rnh- .27), a
measure of Adjustment, and Femininity (r b= -.31). Egbert aga associates
also used analyses of the responses of fqghters and non-fighters to the
items of the CPI and MMPI to construct an empirical scale from each inven-
tory to differentiate the two groups. The cross-validated t-value for the
56-item empirical CPI scale translates to a point-biserial correlation
of .40, with a corresponding value of .34 for the 64-item empirical MMPI
scale. These latter values in particular point to the potential usefulness
of temperament measures in predicting combat proficiency.

The Fighter I study provided the impetus for the development of the
Army Self-Description Blank (ASDB). In various research efforts, scales
were developed, usually through empirical item analyses, for infantry and
for other occupational specialties. As described in the section on
training criteria, six scales of the ASDB produced modest predictive valid-
ity coefficients (.15-.20) against peer ratings of combat potential among
Army field artillery trainees (Adjutant General's Office, 1957). However,
these were ratings of combat potential rather than actual combat perfor-
mance, the criterion used in the Fighter I study.

Johnson and Kotula (1958) used the ASDB to develop empirical and
rational scales separately for each of three Army jobs: cooks, clerks, and
mechanics. The efforts of these researchers to develop scales with differ-
ential validity for the three different job types were largely unsuc-
cessful, in that the eight validity coefficients for scales for targeted
occupations had a median of .20, while the 17 validity coefficients for
scales for untargeted occupations had a median of .16. These 25 validity
coefficients constitute the results shown in Table 5 for Unclassified
Military scales.

The overall pattern of validity for the temperament keys in combina-
tion with their low correlations with Army aptitude tests led Johnson and
Kotula to conclude that temperament measurement could add to the classifi-
cation efficiency of aptitude tests. Regarding the lack of differential
validity for the various keys, these authors speculated that "a 'general b
job adjustment' factor may be operative to some extent in a military
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setting where emphasis is placed on military as well as on occupational
duties" (p. 10).

In other words, performance in all military jobs probably reflects to
some extent a common factor of adaptation to the military lifestyle. This
general military adaptation factor may be more predictable from temperament
scales than are the more technical aspects of proficiency in individual
military jobs. If the temperament characteristics required for successful
adaptation to military life are best captured by scales in the Adjustment
category of the predictor taxonomy, this could explain the general pattern
of moderate validity for these scales as predictors of both military
training and military job proficiency criteria.

The summary values in Table 5 for military job proficiency criteria
include the results of five additional studies. As part of a study of the
prediction of AWOL, Drucker and Schwartz (1973) also gathered supervisory
ratings of both military skills and leadership potential for 269 Army
enlistees. All four content scales of the CPI that were included as pre-
dictors produced statistically significant predictive validity coefficients
against the military skills ratings: .31 for Responsibility (Adjustment
category), .25 for Dominance (Potency category), .17 for Achievement via
Independence (Achievement category), and .16 for Socialization (Dependa-
bility category). The leadership potential ratings were used to divide the
sample into four groups. One-way analyses of variance showed that these
groups differed significantly in their mean scores on all four CPI content
scales.

Gordon (1978) reported statistically significant validity coefficients
for two of the eight scales of the GPPI, Ascendance (r -.29) and Vigor
(r-.29), in predicting supervisory ratings of 72 Army Special Forces offi-
cers at a 9-month follow-up. These two scales are both included in the
Potency category of the predictor taxonomy. In general, it seems plausible
that Potency scales would be more highly related to the job proficiency of
military officers than of enlisted personnel. However, Shenk, Watson, and
Hazel (1973) found effectiveness ratings of nearly 6,000 Air Force officers
to be virtually unrelated to scales constructed by Norman to measure each
of the five higher order temperament factors that he has proposed, in-
cluding one aligned with Potency (see Table 1).

Gordon (1978) reported that the scores of Navy company commanders in
charge of basic training on two of the eight GPPI scales were significantly
correlated with an index of the performance of their trainees. These two
scales were Restraint (r-.32) and Cautiousness (r=.28), both in the Depend-
ability category. In the one other study included in Table 5, Broedling
(1975) found a correlation of .19 between the Rotter Locus of Control scale
and supervisory ratings of 207 Naval personnel, 80 officers and 127 en-
listed.

Finally, in an untabled study spanning the job proficiency and adjust-
ment criterion categories used in this review, Hoiberg and Pugh (1978)
formed a composite 2-year Naval effectiveness criterion from records of
promotions and demotions, type of discharge, and delinquency. Subjects
were nearly 8,000 enlisted men and women in seven occupations who were
administered the CPS during their last week of training school. Correla-
tions with the 2-year effectiveness criterion were reported for three of
the eight CPS content scales, as well as other predictors, for 3,959 of
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these subjects. The two CPS scales in the Dependability category, Social
Conformity (r-.21) and Orderliness (r-.16), along with two biodata items
(education and school expulsions/suspensions), were the most valid predic-
tors in the combined cognitive and non-cognitive predictor battery. In
addition, Social Conformity scores were reported to be positively corre-
lated with job and Navy satisfaction.

Civilian. Three major reviews of the validity of temperament scales
in predicting job proficiency in civilian settings have been published
since 1950. Ghiselli and Barthol (1953) summarized evidence concerning the
validity of temperament scales against job proficiency criteria for eight
different occupational categories from 1919 to the time of their review.
Sixty percent of their material came from the published literature, while
40% was drawn from private sources. The authors did not attempt to or-
ganize the results according to temperament constructs; instead, they
excluded results for "traits that appeared to have little or no importance
for the job in question" (p. 18), and pooled the results not excluded on
that basis. The findings reported by Ghiselli and Barthol are given in
Table 6. As can be seen, the most favorable results were obtained for
sales occupations, and the least favorable for supervisors and service
workers.

Guion and Gottier (1965) updated the Ghiselli and Barthol (1953)
review by summarizing all results of civilian studies relating temperament
measures to occupational criteria that were published in the Journal of
Applied Psychology and Personnel Psychology from 1952-1963. These authors
did not summarize the results in any quantitative fashion, except by
stating that temperament measures "have had predictive validity more often
than can be accounted for simply by chance" (p. 141). Guion and Gottier
concluded that, although instances of successful prediction of occupational
criteria from temperament scales had been reported, no generalized prin-
ciples of prediction using temperament measures could be discerned from the
overall results. They went on to suggest that greater conceptual guidance
in the development and selection of predictors, criteria, and research
designs might enable the discovery of such principles.

Ghiselli's (1973) most recent review covered the period from 1920-1971
and was similar to the earlier review by Ghiselli and Barthol (1953) in
that: (a) published findings were supplemented with a great deal of infor-
mation obtained by Ghiselli from private sources; (b) results were or-
ganized by occupational categories, but not by temperament constructs; (c)
only the results for measures of temperament traits that were evaluated by
Ghiselli as pertinent to a particular occupational category were included
in the summary for that category. The findings of Ghiselli's 1973 review
for job proficiency criteria are summarized in Table 7. As can be seen,
the mean validities for temperament scales arrived at by Ghiselli are quite
respectable, ranging from .16 to .50 with a median value of .26.

The results of the present review for job proficiency criteria in

civilian settings can be seen in Table 5. The highest median value based
on an appreciable number of validity coefficients is .18 for the Depend-
ability category (35 coefficients). There is also some suggestion of the
validity of Locus of Control (median r=.31 based on six coefficients) and
Achievement (median r-.32 based on only two coefficients) scales as pre-
dictors of civilian job proficiency.
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Tabl e 6

Results of Ghiselli and Barthol's (1953) Review of the Validity of
Temperament Scales for Job Proficiency Criteria

Total Number Total Number Weighted
Occuaonof r's of Cases Mean ra

General Supervisors 8 518 .14

Foremen 44 6433 .18

Clerks 22 1069 .25

Sales Clerks 8 1120 .36

Salesmen 12 927 .36

Protective Workers 5 536 .24

Service Workers 6 385 .16

Trades and Crafts 8 511 .29

a These were computed using z-transformations weighted by sample size.

(Adapted from Ghiselli, 1973)

Table 7

Results of Ghiselli's (1973) Review of the Validity of Temperament Scales
for Job Proficiency Criteria

Occupational Category Total Number of Cases Weiahted Mean ra

Managerial >10,000 .21

Clerical 1000 - 4999 .24

Sales 1000 - 4999 .31

Protective 500 - 999 .24

Service 100 - 499 .16

Trades and Crafts 100 - 499 .29 A

Industrial <100 .50 d',

a These were computed using z-transformations weighted by sample size.

(Adapted from Ghiselli, 1973)
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Overall, however, the median validity coefficients in Table 5 are
quite low, far lower than those reported both by Ghiselli and Barthol
(1953) and later by Ghiselli (1973). The reason for this discrepancy
probably lies in Ghiselli's restriction of his summaries to results for
measures that appeared relevant to predicting performance in each occupa-
tional category, as compared to the present pooling of results for all job
types within each temperament construct category regardless of the apparent
relevance of the construct for the individual jobs. Certainly temperament
scales, as with other predictors, could be expected to display some differ-
ential validity across different occupations, a phenomenon that would not
be revealed by the present method of summarization. Indeed, Guion and
Gottier's (1965) rather pessimistic conclusion about the generality of
predictive validity for temperament measures was based on an evaluation of
overall results for all types of predictors in all types of jobs.

By drawing heavily on evidence from private as well as published
sources, Ghiselli was able to gather sufficient information to enable a
more fine-grained classification of results. For that reason, his 1973
review probably provides the best summary to date of the level of validity
that has been previously attained by job-relevant temperament measures as
predictors of job proficiency in civilian settings, although no information
linking specific temperament constructs to specific occupations is pro-
vided.

The previous discussion suggests that temperament predictors are
likely to achieve higher correlations with job performance when they are
judiciously selected on the basis of their relevance for the job in ques-
tion. Researchers who have undertaken validation efforts for temperament
scales in civilian occupational settings do not appear to have generally
adopted this strategy. Statements indicating that temperament predictors
were selected on the basis of job analysis or some other type of evaluation
of the temperament characteristics likely to lead to success in the job
being studied are rarely found in the literature.

This evaluation echoes that of Guion and Gottier (1965), who stated
that in the studies they reviewed "clearly thought-out relationships be-
tween predictors and criterion (are) uncommon" (p. 158). Typically, one or
another of the multiscale temperament inventories has been chosen to pro-
vide the temperament predictors because it is "established" or "minimizes
response sets," rather than because some or all of the scales have been
hypothesized to be related to specified aspects of performance in the
specific job being studied. Such "broadside" approaches (Guion & Gottier)
are likely to yield a few useful validity coefficients for individual
scales and many neglible ones, which, taken together, would be expected to
produce an overall validity picture such as that in Table 5.

Although selecting temperament predictors on the basis of targeted job
characteristics is probably the most important factor in maximizing their
validity for occupational purposes, other factors may also contribute. For
example, in most situations temperament characteristics are likely to be
more strongly related to nontechnical than to technical aspects of job
performance. Direct evidence for this contention derives from a study in
which Graham and Calendo (1969) collected supervisory ratings on both types
of criteria for a sample of 69 clerical workers. While only 2 of 40, or
5%, of the correlations with technical proficiency criteria were significant
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(p<.05), 20 of 64, or 31%, of the correlations with work-related personal
characteristics were significant (the median of these 20 was .29), with
ratings of employee "attitude" and "stability of temperament" proving most
predictable. Also, Hogan, Hogan, and Busch (1984) developed a measure of
interpersonal competence, the Service Orientation index, that was found to
be significantly correlated with various nontechnical job proficiency cri-
teria among 37 nursing students in clinical training (r-.31), 30 nursing
home employees (r-.42), 100 insurance clerks (r-.25), and 56 truck drivers
(r-.34).

Following the preceding line of reasoning, it seems likely that tem-
perament predictors in general would have greater validity in occupations
in which temperament-related, nontechnical aspects of performance contri-
bute heavily to overall job proficiency. Sales work is an example of an
occupation in which traits of temperament seem relatively important to
success. Tables 6 and 7 show that in the two Ghiselli reviews all mean
validity coefficients for sales occupations were greater than .30. Also,
reasonably successful prediction of job proficiency among police has been
accomplished using both the CPI (Hogan, 1971; Mills & Bohannon, 1980) and
the MMPI (Costello, Schoenfeld, & Kobos, 1982). As mentioned earlier,
there is also some evidence for the validity of these two inventories in
predicting training performance among police.

Just as temperament characteristics may be more valid for predicting
performance in certain civilian occupations than in others, certain temper-
ament characteristics may be more generally related than others to perfor- X"
mance across many or all occupations. Achievement-related characteristics
seem particularly likely to show a generalized pattern of validity. In-
deed, in the two studies just mentioned that related the CPI to police
performance, the CPI Achievement via Independence scale had validity coef-
ficients of .32 (Hogan, 1981) and .31 (Mills & Bohannon, 1980), which were
among the highest correlations in both of these studies.

Locus of control is a characteristic that may be a component of
achievement or work motivation, in that individuals with an internal locus
of control believe that they control the outcomes that they experience
through their own behavior, while those with an external locus of control
believe that such outcomes are largely determined by fate or chance. Thus,
"internals" would be expected to work harder than "externals" because they
expect hard work to lead to desired outcomes.

In fact, several studies (summarized by Spector, 1982) have shown
relations between the Rotter Internal-External Locus of Control (I-E) scale
and components of expectancy theories of job motivation such as that de-
scribed by Vroom (1964). More directly, statistically significant correla-
tions have been found between the I-E scale and proficiency in a diversity
of jobs, including scientists and engineers (Dailey, 1979), vocational
rehabilitation counselors (Majumder, MacDonald, & Greever, 1977), govern-
ment managers, technical specialists, and staff personnel (Heisler, 1974), pw
and mental hospital volunteers (Hersch & Scheibe, 1967). As shown in
Table 5, the median validity of the I-E scale in six samples from these four
studies is .31.

b
Integration and Summary. As can be seen in Table 5, the predictor

categories that have proven most valid in military studies of job proficiency
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(e.g., Adjustment, Masculinity) are generally different from those that
have been most valid in civilian research (e.g., Dependability, Locus of
Control). For that reason, the median values for combined military and
civilian studies are quite low overall. The moderate validity of Adjust-
ment scales in military settings may reflect a relationship with a military
adaptation factor that is common to all military jobs rather than with the
technical aspects of proficiency in individual military jobs. Further, the
results of the Fighter I study show that temperament scales, particularly
Adjustment and Masculinity/Femininity measures, hold some promise for the
prediction of combat performance.

Just as temperament predictors may be more strongly related to the
military adaptation aspects than to the technical aspects of military job
proficiency, some evidence from civilian settings also suggests that they
may predict the nontechnical components of successful job performance
better than the technical components. Temperament characteristics related
to achievement or work motivation seem likely to contribute to proficiency I
across a wide range of jobs, and there is some evidence supporting the
general validity of the Rotter I-E scale.

However, most temperament characteristics probably vary in their con-
tributions to proficiency across different jobs. The apparent failure of
most previous research to select temperament predictors on the basis of job
requirements has likely contributed to the picture of low overall validity
in Table 5. In the two reviews (Ghiselli, 1973; Ghiselli & Barthol, 1953)
in which relationships with apparently irrelevant predictor scales were
excluded, indexes of typical validity have been considerably higher. The
practical implication is that temperament scales are likely to yield the
greatest predictive payoff, both in civilian and military settings, when
they are developed or chosen on the basis of hypothesized relationships
with criterion behaviors.

Job Involvement/Withdrawal Criteria

The criteria evaluated in this category are military reenlistment and
civilian turnover, job tenure, and absenteeism. Summary statistics for
studies reporting result- that are amenable to tabulation are given in
Table 8. Unfortunately, extremely few such studies are available.

Military. The only study relating self-report temperament scales to
reenlistment that was located was the one by Shenk et al. (1973), mentioned
earlier, in which scales constructed by Norman to measure higher order
temperament factors were administered to nearly 6,000 Air Force officer
trainees. None of the 15 correlations between these scales and active duty

" versus inactive status qf the officers 6 years after testing was greater
than .08 in magnitude.

Civilian. The two most recent reviews that included evaluations of
temperament scales as predictors of job involvement/withdrawal criteria
were published by Schuh (1967) and Porter and Steers (1973). Schuh re-
viewed 10 different studies, all published between 1951 and 1963, that used
either self-report or projective temperament instruments to predict em-
ployee tenure. The variability of the results led Schuh to conclude thatIb
"some tests used in some situations yield good predictive results"
(p. 145). Porter and Steers interpreted the results of the literature they
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reviewed as suggesting that organizational withdrawal is more prevalent
among workers at the extreme ends, both upper and lower, of various temper-
ament trait continua. Although Porter and Steers cited the results of six
studies of turnover and absenteeism as supporting this "polar" hypothesis,
none of these studies actually analyzed the relationship between tempera-
ment trait extremity and withdrawal.

Probably the most comprehensive recent study of the relationship
between temperament variables and civilian job involvement/withdrawal was
reported by Bernardin (1977). In this study, 12 scales of the 16PF were
correlated with both job tenure and absenteeism in each of two samples
(N-51 and N-48) of male telephone sales workers, resulting in four validity
coefficients for each predictor scale. The same four scales were most
predictive of both tenure and (low) absenteeism in both samples. Two of
these were from the Adjustment category (r's ranging between .17 and .29),
one was from the Dependability category (r's ranging between .21 and .40),
and one was from the Potency category (r's ranging between .16 and .23).
Weighted composites of these four scales were developed in a double cross-
validation design, producing validity coefficients of .38 and .31 against
tenure in the cross-validation phase. Finally, analyses of the relation-
ships between 16PF scale score extremity and tenure and absenteeism failed
in every instance to support the Porter and Steers (1973) "polar" hypo-
thesis.

The results of a couple of earlier studies are consistent with
Bernardin's (1977) finding of relationships between Adjustment and Depend-
ability scales and civilian job involvement/withdrawal. Loudermilk (1966)
found the Personnel Reaction Blank (Gough, 1971), a measure of Dependa-
bility, to predict both job tenure (r-.15) and low absenteeism (r b-.29)
among paper and lumber mill employees more validly than any of thO other
tests included in his predictor battery. (The Personnel Reaction Blank
also correlated .33 with a job performance criterion in this study.) Also,
Sinha (1963) reported a correlation of .39 between the Taylor Manifest
Anxiety Scale (Taylor, 1953), a measure of Adjustment, and absenteeism
among industrial workers in India. The statistical summary of the rela-
tionships between temperament scales and job involvement/withdrawal cri-
teria in civilian settings can be seen in Table 8. Because most of the
correlations represented in this section of the table derive from the
Bernardin (1977) study, the median correlations essentially reflect his
positive findings for scales in the Adjustment and Dependability cate-
gories.

Jummary. Conclusions about the relationships between temperament
scales and job involvement/withdrawal criteria are tenuous at best; how-
ever, there is some indication that measures of Adjustment and Depend-
ability are the most promising.

Adjustment Criteria

This important criterion category includes several indicators of so-
cial and psychological adjustment which are grouped into the subcategories
of unfavorable discharge and delinquency in military settings, and delin-
quency and substance abuse in civilian settings. Summary tables are
presented separately for unfavorable discharge, delinquency, and substance
abuse, as well as for all adjustment criteria combined.
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M1iltary. As mentioned before, Ellis and Conrad (1948) devoted one
section of their early review of the validity of temperament scales in the
military to the prediction of adjustment criteria. In this section, they
summarized a total of 70 results from studies using such predictor instru-
ments as the Personal Inventory, the Cornell Selectee Index, and the MMPI.
Criteria in nearly all cases consisted of some form of psychiatric judg-
ment, either the results of psychiatric screening procedures carried out
prior to enlistment, psychiatric ratings or formal diagnoses of active duty
personnel, or discharge or disenrollment for psychiatric reasons. While
documenting several weaknesses in the designs and statistical analyses pro-
ducing these 70 results, Ellis and Conrad's overall conclusion was that "in
the overwhelming majority of studies, the instrument in question proved to
have some value for screening or diagnostic purposes. The near-unanimity
of favorable results is impressive" (p.386). However, Ellis and Conrad did

.9 not report sufficient information on these studies to allow their inclusion
in the present summary tables.

At least three later studies, summarized in Table 9, support the
efficacy of temperament measures as predictors of unfavorable discharge.
In one of these, Benton and Bechtoldt (1955) obtained the discharge records
of a group of Navy enlistees who had been administered a 20-item version of
the Personal Inventory during their first week of recruit training. In-
spection of the content of this scale indicates it is similar to the
content of scales in the Adjustment category. Subjects were classified
Into five reason-for-discharge categories: normal (N-500), psychiatric
during training (N-64), psychiatric after completion of training (N-83),
physical disability during training (N-50), physical disability after com-
pletion of training (N-27).

Comparisons of the Personal Inventory scores of the normal discharge
group with those of the four unfavorable discharge groups showed that
psychiatric discharge was more predictable when it occurred during recruit
training (r b-.36 ) than when it occurred after the successful completion of
training (;-.l'17). Discharge for physical disability was also moderately
predictable during training (r b-.21), but not afterwards (r b-.01).
Analysis of variance results reported by Benton and Bechtold allow calcu-
lation of a single correlational index (eta coefficient) to characterize
the overall differences among the Personal Inventory means of the five
discharge groups. This value, .36, is the one used in Table 9 to represent
the results of this study.

S!

In a study reported by Carleton, Burke, Klieger, and Drucker (1957),
the discharge records of a group of Army enlistees (N-1,536) who were dis-
charged before serving 18 months were classified as either favorable

* (N-1,324) or unfavorable (N-212). Another group of enlistees who were
discharged after serving 18 months or more (N-1,594) were also classified
as favorably (N-1,354) or unfavorably (N-240) discharged. During training,
all subjects had been administered the Army Personality Inventory, an
instrument consisting of 300 items from the MMPI. Because the MMPI is
heavily saturated with Adjustment variance (e.g., Tellegen, 1964), most of
the characteristics tapped by the Army Personality Inventory likely fall
into this category of the predictor taxonomy. However, because the
particular items and scoring keys used by Carleton et al. were not de-
scribed in the research report, their results are shown in the Unclassified
Military scales category of Table 9.
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Table 9

Summary of Criterion-Related Validity Studies That Used Temperament Variables
to Predict Unfavorable Military Discharge (An Adjustment Criterion)

Number Median Number of Number
Temperament of Sample Different of

Predictor Cateaorv Studies Size Predictors r's Median r

Potency 0 ........

Adjustment 2 1,996 2 2 -.43

"" Agreeableness 0 ........

Dependability 0 ........

Intellectance 0 ........

Affiliation 0 ........

Achievement 0 ........

Masculinity 0 ........

Locus of Control 0 ........

Unclassified Military 1 1,565 16 20 .22
Scales

These results all were expressed as cross-validated biserial correla-
tions, whose values were .21 and .20 for two separate scoring keys, and .29
and .26 for two separate two-scale composites, in the group discharged
before 18 months. In the group discharged after 18 months, four separate

* ,scoring keys produced correlations ranging between .12 and .24, with 12
different composites of from two to six predictor scales showing validity
coefficients ranging between .14 and .31 (median-.23). The same methods of
scoring were more valid in the earlier discharge group than in the later

-discharge group in all four such comparisons reported. This result, as
with Benton and Bechtoldt's (1955) finding that unfavorable discharge was
more predictable during recruit training than after successful completion
of training, is probably due to the presence of a larger proportion of more
seriously maladjusted individuals in the earlier discharge than in the
later discharge groups. It is exactly these individuals who should be most
readily identifiable using temperament scales.

Hoiberg, Hysham, and Berry (1973) administered the 115-item Recruit
Temperament Survey (RTS), among other predictors, to a large sample of Navy
enlistees beginning initial training. Scale scores of 1,643 enlistees
discharged for psychiatric reasons during training were compared with those

40

li



of a control group of 1,625 who successfully completed training. The RTS
was by far the most valid of all predictors studied, its t-value converting
to a point-biserial correlation of .45. In addition, an empirically de-
rived 17-item subscale of the RTS, consisting primarily of Adjustment
items, produced a point-biserial validity coefficient of .49. Although
this value was derived from the same sample used to develop the RTS-17, the
sample size was substantial enough that minimal validity shrinkage might be
expected upon application to a new sample, and so this value is used in
Table 9 to represent the results of this study. Thus, in all three studies
reviewed here, temperament scales most closely aligned with the Adjustment
category of the predictor taxonomy provided evidence of useful validity in
predicting unfavorable discharge, especially in the earlier stages of
military service.

All studies relating temperament scales to military delinquency cri-
teria that were located used scales from either the CPI or MMPI as predic-
tors. The results of these studies are summarized in Table 10. Drucker
and Schwartz (1973) administered five CPI scales, as well as other predic-
tors, to more than 2,000 Army enlistees beginning basic training. Informa-
tion from subsequent reports allowed determination that 60 of these sol-
diers had been reported AWOL once or more during basic training, while
2,012 had not. A series of t-tests showed that the AWOL subjects scored
lower than the non-AWOLS on the four content scales of the CPI that were
used, translating to biserial predictive validity coefficients of -.38 for
Responsibility (Adjustment category), -.33 for Achievement via Independence
(Achievement category), -.30 for Socialization (Dependability category),
and -.16 for Dominance (Potency category). Drucker and Schwartz were able
to obtain information on AWOL during initial unit assignments for a subset
of 301 members of the original sample. Of these, 32 had been reported AWOL
once or more, while 269 had not. Biserial correlations with this criterion
were higher than in the basic training sample: -.51 for Responsibility,
-.43 for Dominance, -.35 for Socialization, and -.32 for Achievement via
Independence. As previously described, these four scales were also signif-
icantly predictive of supervisory ratings of both military skills and
leadership potential among the 269 non-AWOLS in initial unit assignments.

In a study using a criterion similar to AWOL, Knapp (1964) administered the
CPI Socialization scale (Dependability category) to 82 Navy enlisted men
working aboard the same ship and also examined their service records for
evidence of previous disciplinary offenses. The 36 subjects in this sample
who were classified as offenders had been primarily guilty of unauthorized
absences. The lower scores of these offenders than of the nonoffenders on
Socialization can be expressed as a biserial correlation of -.39.

At least three concurrent validation studies have compared temperament
scale scores of military prisoners with those of control samples of
nonprisoners. Clark (1952) compared the MMPI scores of each of three
groups of Army prisoners (total N=136), differing in psychiatric diagnosis,
with those reported earlier by Schmidt (1945) for a group of 98 nonpris-
oners. Twenty-six of 27 mean differences for content scales were signifi-
cant across the three prisoner versus nonprisoner comparisons, translating
to average point-biserial correlations as high as .64 for Psychopathic
Deviate and .62 for Mania, both Dependability scales.

Gough and Peterson (1952) administered a 42-item version of CPI
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Socialization (Dependability category) to 99 stockade prisoners and 1,092
newly inducted soldiers at the same Army post. The lower scale scores of
the prisoners translate to a point-biserial correlation of -.32. When
Datel (1962) replicated this comparison at the same Army post roughly 10
years later using 303 incoming stockade prisoners and 762 newly inducted S
soldiers, the separation produced by the full 54-item CPI Socialization
scale was even greater (rpb=-.58).

The summary results for the prediction of delinquency in military
settings shown in Table 10 derive from the five studies just described that
compared offenders defined by unauthorized absence or imprisonment with
nonoffenders. Other studies have addressed a more difficult prediction
problem that goes beyond the prediction of delinquency in unselected mili-
tary samples, the differentiation of members of samples of military delin-
quents in terms of their number of offenses.

With respect to AWOL, Clark (1948) found that 55 recidivists did not
differ significantly from 45 first-offense AWOLs on any of the scales of
the MMPI. Gough and Peterson (1952), however, did find a modest difference
(r h--. 17) on CPI Socialization (Dependability category) between 144 re-
pe~Eed offenders and 209 first offenders among Air Force stockade pris-
oners. The greatest success in this regard was achieved by Knapp (1963),
who found CPI Socialization to correlate -.28 with number of delinquent
offenses (with length of service partialed) in a sample of 92 Navy brig
prisoners.

As would be expected from the results reviewed in this section, the
summary values that are shown in Tables 9 and 10 for the validity of
temperament scales in predicting military adjustment criteria are impres-
sive. Although the number of correlations on which these medians are based
is not large, the sample sizes involved in these results generally are.
The greatest amount of evidence pertains to scales in the Adjustment and
Dependability categories, both of which have median validity coefficients
around -.40.

Civilian. The summary of results for civilian studies of delinquency
can also be seen in Table 10. Consistent with the results of military
studies, temperament measures have performed very well in predicting ci-
vilian delinquency, with most of the strongest findings being produced by
Dependability (median r= -.44) and Adjustment (median r=-.42) scales.

A number of different criteria of delinquency have been studied in
research with civilians. Among studies in occupational settings, Gordon
(1978) reported that six of the eight GPPI scales differentiated those
steel plant workers who would later have records of violation of company
regulations from those who would not. Based on a total sample of 747, the
highest predictive validity coefficients were achieved by the two GPPI
scales in the Dependability category (roh=-.46 for Cautiousness and rpb=
-.44 for Responsibility) and the one in 'he Adjustment category (r b=- 36

for Emotional Stability). Jones (1980) reported correlations ranging be-
tween .32 and .42 for three scales measuring antisocial attitudes (De-
pendability category) with self-reported amount of employee theft in a
mixed occupational sample of 39 subjects. In a study of 1,672 high school
students, Rathus, Fox, and Ortins (1980) found that the MacAndrew alco-
holism scale of the MMPI (MacAndrew, 1965) had a significant regression
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weight (no correlations were reported) in multiple regression analyses of
self-reported frequency of each of eight delinquent behaviors, including
theft, fighting, and vandalism, as well as in analyses of self-reported
alcohol and drug use.

Gough has reported two large-scale studies of temperament scale dif-

ferences between institutionalized delinquents and nondelinquents. In one

study (1966), he compared the CPI scale scores of delinquent and nondelin-
quent males in each of two different samples. The first sample consisted
of 881 delinquents and 2,146 nondelinquents, the second of 409 delinquents
and 2,482 nondelinquents. In the first sample, the largest differences
occurred on the Socialization (Dependability category, r h= -.66) and
Responsibility (Adjustment category, r b--.61) scales. qFe results in this
sample were used to develop two "sociaI maturity" composites, one of three
scales and one of six scales, both of which weighted Socialization and
Responsibility most heavily. In the second sample, Socialization (rh=
-.52) and Responsibility (r =-.50) were again the most highly relate of 0
the individual scales to crerion status, with the three-scale composite
(r b--.60) and the six-scale composite (rPb= -.63) producing even greater
separation of the delinquent and nondelinquent groups.

The second large study reported by Gough involved comparisons of
delinquents and nondelinquents on the Personnel Reaction Blank (Gough,
1971), a scale modeled after CPI Socialization, among both males and fe-
males. Substantial differences were found between 505 delinquent and 1,626
nondelinquent males (rpb=-. 58) and between 114 delinquent and 1,408 nonde-
linquent females (rpb=-.57).

The summary of results of civilian studies relating temperament scales
to alcohol and drug abuse is given in Table 11. Scales in the Depend-
ability category, with a median validity of -.42, have been both strongly
and uniquely predictive of substance abuse.

The results summarized in Table 11 derive from two distinct bodies of
research, one of addiction and one of substance use in the nonaddictive
range. Studies of addiction have focused on individuals formally diagnosed
as alcoholic or drug (usually narcotics) addicted. Without exception, this
research has been carried out in institutional settings, either hospitals,
substance abuse treatment programs, or criminal detention facilities.
Probably because of its often routine use in these settings, the MMPI has
been the temperament instrument used in nearly all of this research. On
the other hand, studies of substance use in the nonaddictive range have
related a wide variety of temperament measures to variations in the self-
reported use of alcohol and illicit drugs, primarily marijuana, in nonad-
dicted samples. Undoubtedly because of their accessibility, high school
and college student samples have predominated in this type of research.
Representative results from studies of both addiction and substance use in
the nonaddictive range are described below.

Three basic research designs have been used among studies of the MMPI
characteristics of alcoholics and drug addicts. The most common approach
has simply been the description of mean MMPI profiles and frequency of 2-
point scale elevation codes (determined by the two highest scale scores on
individual profiles) among substance addicted samples. Such results sug-
gest t-score (mean-50, SD-lO) elevations on all MMPI clinical (i.e.,
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Table 11

Summary of Criterion-Related Validity Studies That Used Temperament Variables
To Predict Civilian Substance Abuse (An Adjustment Criterion) I

Number Median Number of Number
Temperament of Sample Different of

Predictor Category Studies Size Predictors r's Median r

Potency 6 124 11 16 .09

Adjustment 11 148 19 32 -.14

Agreeableness 2 120 3 4 -.03

Dependability 10 171 11 22 -.42

Intellectance 2 120 1 2 .20

Affiliation 2 120 2 4 -.07

Achievement 1 148 1 1 .26

Masculinity 7 148 4 8 -.18

Locus of Control 0 ........ -

content) scales for substance addicts relative to the MMPI normative
sample, with the Psychopathic Deviate (Dependability category) scale pro-
ducing the greatest differentiation.

Representative of the results for alcoholics is the description of the
mean profile of a sample of more than 1,000 male alcoholics by Hodo and
Fowler (1976). In this mean profile, all of the clinical scales were
elevated above 60, Psychopathic Deviate and Depression (Adjustment
category) were above 70, and Psychopathic Deviate showed the greatest
elevation. The description of a comparable-sized sample (N-871) of narco-
tic addicted males (Berzins, Ross, & Monroe, 1971) showed exactly the same
results, except that the third highest scale in the mean profile, the
Schizophrenia scale (Adjustment category), was also elevated above 70.
This similarity in the MMPI characteristics of alcoholics and narcotic
addicts has also been documented through studies directly comparing samples
of the two types, both on the standard profile scales (Hill, Haertzen, &
Davis, 1962) and on the MacAndrew alcoholism scale (Kranitz, 1972).

Although indexes of temperament scale differences between substance
addicts and normals that are based on inventory norms are informative,
comparisons with control groups are more appropriate (Apfeldorf, 1981). In b
addition, the comparison of MMPI scale means between substance addicts and
appropriate control samples provides a statistical index, the t-ratio, that
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can be both tested for statistical significance and converted to a correla-
tional index (r h). The more popular version of the control group design
has involved cogtrasting alcoholics and drug addicts with other deviant
groups, primarily psychiatric patients and criminals, with the goal of
discovering temperament characteristics that distinguish addiction among
the various forms of deviance. For example, the study by Hill et al.
(1962) cited above found a dramatic similarity in the mean profiles of
samples of 184 alcoholics, 192 drug addicts, and 195 criminals, thus estab-
lishing a link between the prediction of substance abuse and the prediction
of delinquency. However, such comparisons do not parallel the problem of
predicting substance abuse among members of a typical occupational appli-
cant group.

The research design yielding results most relevant to the present
review, that comparing substance addicts with normal controls, has been the
least prevalent among MMPI studies of addiction. Most of the studies of
this kind that have been carried out have been concurrent in design and
suggest large MMPI differences between substance addicts and normals,
particularly on the Psychopathic Deviate (Dependability category) scale
(Gilbert & Lombardi, 1967; Hampton, 1953; Manson, 1949) and on the em-
pirically derived MMPI alcoholism (unclassified) scales (Hampton, 1953;
Hoyt & Sedlacek, 1958; Rich & Davis, 1969; Vega, 1971). Well over half of
the differences on these scales in the studies just cited convert to point-
biserial correlations of .50 or higher.

Although such results suggest considerable promise for the identifica-
tion of current addiction using temperament scales, studies with predictive
validation designs are necessary to provide evidence on the prediction of
future addiction. In one such study, reported by Loper, Kammeier, and
Hoffman (1973) and Hoffman, Loper, and Kammeier (1974), the scale scores of
a sample of 32 hospitalized alcoholics who had taken the MMPI in college an
average of 13 years previously were compared with those of a randomly
chosen sample of 148 college classmates. Three scales differentiated the
two groups at statistically significant levels, Psychopathic Deviate
(rob-.24) and Mania (r b-.2O), these being the two MMPI scales in the
Deendability category; and the MacAndrew alcoholism scale (r=.18). More
accurate prediction could probably be expected over a shorterA1ime inter-
val.

In agreement with the particular prominence of high Psychopathic
Deviate scores among MMPI characteristics of current and future substance
addicts, temperament scales from the Dependability category have also
proven the best predictors of substance use in the nonaddictive range. For
example, Smart and Fejer (1969) found the greatest MMPI differences between
100 LSD users and 46 nonusers on Psychopathic Deviate (r b-.60) and Mania
(rnh-.44). Comrey and Backer (1970) found the two Depengability category
sciles of the CPS, Social Conformity and Orderliness, to have the highest
correlations with self-reported amount of marijuana use among 209 college
students. The correlations were -.54 for Social Conformity and -.30 for
Orderliness. In a replication by Knecht, Cundick, Edwards, and Gunderson
(1972) using 69 college students, the correlations were -.60 for Social
Conformity and -.48 for Orderliness, as well as -.46 for 16PF G: Conscien-
tious, another Dependability scale. Knecht et al. also reported a correla-
tion of -.56 for Social Conformity in a second sample of 66 college stu-
dents.
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The two Dependability category scales from the CPI, Socialization and
Flexibility, were the most successful of all CPI scales in differentiating
among levels of self-reported marijuana use in college student samples
studied by Hogan, Mankin, Conway, and Fox (1970), Weckowicz and Jannson
(1973), and Green and Haymes (1973). The Hogan et al. (1970) study was the
only one of the three to report correlational indexes, eta coefficients
which were .46 for Flexibility and .39 for Socialization. Dunnette et al.
(1980) found correlations of .60 for a "rebellion" scale consisting of
temperament and biodata items and .29 for a temperament scale of "impul-
siveness" (both Dependability scales) using amount of alcohol and drug use
as a criterion in a sample of over 3,000 high school students.

As was true of addiction research, most studies relating temperament
measures to substance use in the nonaddictive range have been concurrent in
design. In one predictive study, Gulas and King (1976) found GPPI Respon-
sibility, another Dependability measure, to differentiate entering college
freshmen, all of whom were nonusers of drugs, in terms of whether they
would be identified as heavy drug users or as continued nonusers (rpb--.38)
three years later.

Summary. The results of studies of the prediction of the various
adjustment criteria discussed here from temperament scales are combined
into the single summary shown in Table 12. Comparison of the values in r

Table 12 with those in the earlier summary tables in this section reveals
that temperament scales have been much more strongly related to adjustment
criteria than to criteria in any of the other four major criterion cate-
gories.

In particular, scales from the Dependability category, with a median
validity of -.43 against combined adjustment criteria in combined milita-y 

#- %

and civilian research, and from the Adjustment category, with a corre-
sponding value of -.33, have demonstrated substantial evidence of strong
relationships. These summary values are based on a body of research
showing consistent relationships between Dependability scales and military
and civilian delinquency and civilian substance abuse, and between Adjust-
ment scales and military delinquency and unfavorable discharge and civilian
delinquency.

Summary of Criterion-Related Validity Evidence

The construct-guided approach to prediction that is advocated here, which
involves selecting temperament predictors on the basis of hypothesized
relationships with criterion constructs, has apparently not been adopted in
most previous research attempting to predict applied psychology criteria
from temperament scales. Rather, in most studies all available temperament
predictors have been correlated with all available criteria.

For that reason, the median validity coefficients shown in the present
summary tables may be somewhat misleading, particularly for the training
performance, job proficiency, and job involvement/withdrawal criterion
categories. The median validity coefficients within each of these cate-
gories reflect a mixture of results for different jobs and different cri-
terion measures, some of which probably are conceptually related to any
particular predictor construct category and some of which probably are not.
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For example, Agreeableness scales seem more conceptually related to the
interpersonal aspects of performance in social service jobs than to the
technical aspects of performance in manufacturing jobs.

Thus, these median validity coefficients, which are combined into the
single, overall summary shown in Table 13, provide information only about
the most general relationships between temperament predictor and applied
psychology criterion constructs. Although these summary values are infor-
mative, they are not intended to serve as a substitute for analyzing cri-

4Lterion behaviors and matching them with appropriate temperament predictor
constructs in any particular applied prediction situation.

As Table 13 shows, educational criteria have in general been predicted
fairly well by measures of achievement-related constructs, including locus
of control, with .30 a representative value.

The number of studies relating temperament measures to training cri-
teria is small, particularly in civilian settings. The available evidence
from military studies suggests a general pattern of moderate validity for
Adjustment scales (median r-.20) across different criteria of military
training performance. Those few studies relating Achievement scales to
performance in the military training classroom have found substantial
correlations.

There are also relatively few available studies of the validity of
temperament scales as predictors of job proficiency in military settings.
However, the very important Fighter I study has demonstrated the potential
usefulness of temperament measures, particularly Adjustment and Masculinity
scales, as predictors of combat proficiency. Overall, the Adjustment
scales (median r-.18) have shcwn the greatest amount of evidence of val-
idity for military job proficiency criteria. The consistent, moderate
level of validity demonstrated by Adjustment scales for both military
training and job proficiency criteria is perhaps due to relationships with
military adaptation factors rather than with technical proficiency factors.

Values summarizing the validity of temperament scales in predicting
job proficiency criteria in civilian settings are far lower in the present
review than in earlier reviews by Ghiselli and Barthol (1953) and Ghiselli
(1973), with the most general evidence of validity being offered by the
Dependability (median r-.18, based on 35 coefficients) and Locus of Control
(median r-.31, based on six coefficients) categories. The discrepancy is
probably due to the practice in the earlier reviews of including only
results for temperament predictors that aopeared relevant to the job in
question. Indeed, much of the research that has attempted to predict job
proficiency from temperament scales has apparently been carried out in the
absence of hypotheses about specific predictor-criterion relationships.
More conceptually based research efforts may well improve the overall
validity picture.

Very few studies of the relationships between temperament scales and
job involvement/withdrawal criteria have been carried out, particularly in
military settings. The scant evidence that is available from civilian
studies suggests that predictors in the Adjustment (median r-.20) and
Dependability (median r-.16) categories may be most generally related to
job involvement/withdrawal.
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Temperament scales have proved much stronger predictors of adjustment
criteria, such as unfavorable discharge from the military, delinquency, and
substance abuse, than of criteria in the other categories. Median correla-
tions on the order of -.40 characterize the relationships of Dependability
predictor scales with substance abuse and delinquency, and of Adjustment
predictor scales with delinquency and unfavorable discharge. Validity
coefficients of this magnitude for these criteria are likely to be found
only in the non-cognitive predictor domain.

Because the constructs represented by the temperament predictor cate-
gories used in this review are essentially uncorrelated, weighted com-
posites of valid scales from different temperament categories should prove
substantially more valid than individual scales for all criteria. Also,
the correlations between temperament scales and measures of cognitive and
psychomotor abilities are typically low. Thus, the incremental validity
provided by temperament scales is likely to be significant and of practical
use in predicting criteria that are highly relevant to the Army.

Moderator Variables

Temperament scales have been shown to provide valid predictors of a
number of important criteria. However, variables that may moderate the
criterion-related validity of temperament scales must also be considered in
applied temperament assessment problems. Research on five potential mod-
erators that have been studied is reviewed in this subsection. The first
three that are considered comprise different kinds of test-taking attitudes
and behavior: nonpurposeful responding, response sets, and faking. The
remaining two classes of potential moderators that are discussed are tem-
perament characteristics and group membership (i.e., sex and ethnicity).

Nonourposeful Responding

Nonpurposeful responding can be defined as answering the items of a
temperament measure in a random, careless, or capricious fashion. Scale
scores produced by individuals responding in these ways are necessarily
invalid. Although no empirical evidence exists on the prevalence of nonpur-
poseful responding, it undoubtedly varies among situations and samples of
respondents.

The most common approach to the detection of nonpurposeful responding
has been the construction of "communality" or "infrequency" scales con-
sisting of items likely to be answered in a particular way only by indivi-
duals responding nonpurposefully. One method of constructing such scales
is through empirical analyses of the item endorsement frequencies for an
entire inventory item pool; those items with the most extreme splits in
endorsement frequencies are chosen to constitute the scale. Gough (1975)
used this approach to develop the CPI Communality scale. A sample item
from this scale is "I must admit that people sometimes disappoint me,"
which most people answer "True." O'Dell (1971) has applied this empirical
approach to the 16PF. Jackson (1967, 1976), on the other hand, rationally
constructed items that appeared a priori to be likely to produce extreme
endorsement splits for inclusion in the Infrequency scales of the PRF and
JPI. The items of these scales are more obvious--an example from the JPI
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is "My musical compositions have been played in concert halls around the
world," which most people can obviously be expected to answer "False."

The efficacy of "communality" or "infrequency" scales has typically
been tested through their ability to separate randomly generated protocols
from those produced by actual respondents under normal testing conditions.
Thus, Gough (1975) reports a study in which 30 CPI answer sheets were
completed on the basis of a table of random numbers. The highest indivi-
dual score in this sample on the 28-item Communality scale, a raw score of
20, was reported to be in the lowest one-half of one percent of all CPI
records on file. O'Dell (1971) compared the scores derived from 59 ran-
domly generated protocols with those of 173 psychology students on a 31-

S, item "infrequency" scale constructed for the 16PF. Applying a cutting
score of five, O'Dell found that 51 of 59 (86.4%) of the random records
were correctly identified, while 10 out of 173 (5.8%) of the actual records
would be seen as invalid. The efficacy of "communality" or "infrequency"
scales may actually be greater than that implied by the results of these
studies, since some of the already small amount of overlap between scores
of the random and actual protocols may have been due to records generated
by actual respondents answering nonpurposefully.

Thus, the construction of scales from items with extreme splits in
endorsement frequencies has proven quite successful in the detection of
randomly generated records. In actual practice, extreme scores on such
scales must surely indicate either nonpurposeful responding, illiteracy, or
severe deviance of cognitive or temperament characteristics. In any case,
such extreme scores indicate response records of dubious validity. The
inclusion of a "validity" scale of this kind in any inventory or battery of
temperament measures is desirable.

Response Sets

Response sets can be defined as tendencies to respond in characteris-
tic, consistent ways to self-report temperament items regardless of the
specific content of those items. Nearly all of the considerable attention
that has been paid to this topic has focused on the two response sets
called social desirability and acquiescence. Social desirability is seen
as a tendency to answer temperament items in the socially approved direc-
tion regardless of whether such self-descriptions are accurate. Acquies-
cence, on the other hand, is viewed as a tendency to indiscriminately
respond "True" to True/ False temperament items regardless of their con-

*tent.

Both of these hypothesized test taking tendencies are conceptualized
as individual differences variables; that is, individuals are seen as
varying in their tendencies to adopt the social desirability and acquies-
cence response sets. Response sets pose a threat to the criterion-related
validity of temperament scales to the extent that scale scores reflect
individual differences in response-set tendencies rather than individual
differences in substantive temperament characteristics.

Response Set Interpretations of Temperament Scale Scores. The MMPI
has been the primary target of response set interpretations of temperament
scale scores. Most procedures for assessing the influence of social desir-
ability on MMPI scale scores have relied on judges' ratings of the social
desirability of the content of MMPI items. Such ratings have provided the
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basis both for assigning social desirability values to content scales and
for constructing separate social desirability scales, consisting entirely
of true-keyed items rated as highly desirable and/or false-keyed items
rated as highly undesirable.

The constructors of MMPI social desirability scales have tried to make
them diverse in content in order to rule out explanations of scores on them
in terms of substantive temperament constructs. Acquiescence on the MMPI
has been studied by dividing content scales into completely true-keyed and
false-keyed subscales and by constructing separate acquiescence scales,
consisting entirely of true-keyed items that are diverse in content. The
proportion of true-keyed items on each MMPI content scale has also been
used as an index of that scale's potential for eliciting response acquies-
cence. These methods for assessing social desirability and acquiescence
have been primarily applied to the question of whether the two large fac-
tors commonly found for the MMPI are more interpretable in terms of content
or in terms of response sets.

Jackson and Messick factor analyzed sets of MMPI scales consisting of
true- and false-keyed subscales and a number of social desirability scales
in samples of prison inmates (Jackson & Messick, 1961) and psychiatric pa-
tients and college students (Jackson & Messick, 1962). Each sample pro-
duced two large factors that replicated well across the three samples. One
of these factors showed high loadings for the social desirability scales.
Further, in all three samples, the loadings of individual scales on this
factor correlated over .90 with their social desirability values based on
judges' ratings. Jackson and Messick interpreted this factor as reflecting
social desirability. The other large factor showed positive loadings for
the true-keyed subscales and negative loadings for the false-keyed sub-
scales, and thus was interpreted as acquiescence.

Edwards, Diers, and Walker (1962) used slightly different methods to
assess the contributions of response sets to the two largest MMPI factors.
These authors scored the MMPI for 58 intact scales (as opposed to true- and
false-keyed subscales) in a sample of college students. A correlation of
correlations with a social desirability scale led to the interpretation of
this factor as desirability. The loadings of the scales on the other large
factor correlated .82 with their proportion of items keyed True, prompting
the interpretation of this factor as acquiescence. As is discussed
shortly, other interpretations of these findings with the MMPI have been
offered.

Jackson (1960) used data provided in the manual for the CPI to draw
inferences about the contributions of response sets to that inventory.

" Jackson ranked the CPI scales in seven ways: once according to their
potential for eliciting social desirability (amount of change between
normal and "fake good" instructions), once according to their potential for
elicitng acquiescence (proportion of true-keyed items), and five times
according to their correlations with each of five other scales (four from
the MMPI) thought to primarily reflect either social desirability or ac-
quiescence. The sizeable correlations among the rankings designed to
reflect social desirability and among those designed to reflect acquies-
cence led Jackson to conclude that CPI scale score variance is primarily
attributable to the two response sets. This is the same conclusion that
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was reached by the authors of the three MMPI studies just described, one
that has also not gone uncontested.

Content Interoretations of Temperament Scale Scores. The empirical
basis for response set interpretations of temperament scale scores is not
as unequivocal as the results of these studies seem to suggest. For exam-
ple, Tellegen (1965) has shown that many of the most dramatic findings,
such as correlations above .90 between the factor loadings of scales and
their correlations with social desirability indexes, are spuriously in-
flated by the use of inappropriate statistical procedures. More important,
the various indexes of response sets that have been used in these studies,
although intended to be heterogeneous in content, may also be interpretable
as measures of substantive temperament constructs. If these response set
measures are indeed confounded with regularities of item content, then
content explanations of the results of studies using them cannot be ruled
out.

For example, Block (1965) contended that true-keyed items across the
various MMPI scales reflect general self-control. Accordingly, Block in-
terpreted the major MMPI factor defined by scales or subscales dominated by
true-keyed items as a broad Ego Control factor rather than as acquiescence.
Block also performed an ingenious empirical study in which he randomly
eliminated dominantly keyed items from MMPI scales until modified scales
with equal numbers of true- and false-keyed items were obtained. The
factor structure of these modified scales, which contained no possible
acquiescence variance, was practically identical to the factor structure of
the original scales in each of five different samples. These results argue
strongly against the interpretation of one of the two major MMPI factors as
primarily an acquiescence factor. Beyond that, Rorer (1965) has provided a
general review of studies of acquiescence in temperament assessment and
concluded that it is of negligible importance.

Block (1965) interpreted social desirability scales as diffuse mea-
sures of emotional stability and used the label Ego Resiliency to describe
the major MMPI factor defined by these and other scales correlated highly
with them. However, item content and social desirability cannot be untan-
gled as neatly as through the balancing of true- and false-keyed items to
separate item content from acquiescence. This is because certain tempera-
ment characteristics, particularly those related to emotional adjustment,
are inherently socially desirable (e.g., cheerfulness) or socially unde-
sirable (e.g., anxiousness), and the measurement of such characteristics
with scales that are completely balanced in terms of social desirability is
probably impossible.

Given the seemingly inextricable confounding of temperament item con-
tent reflecting adjustment with social desirability, evidence concerning
the nontest correlates of scales constructed from such items provides the
strongest basis for deciding between the two interpretations. The mean-
ingful relationships that have been demonstrated between scales defining
the two major factors of the MMPI and various nontest criteria favor a
content over a response set interpretation of these factors (e.g., Block,
1965; Tellegen, 1964). More generally, results reviewed earlier in this
section provide many instances of substantial criterion-related validity
for scales in the Adjustment category of the predictor taxonomy. Such
findings are inconsistent with a strict social desirability interpretation
of these scales.
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Controlling Response Sets. The view that many temperament scales

primarily reflect response set variance rather than trait variance has
prompted the development of scale construction procedures designed to
control response sets. One such procedure involves the use of forced-
choice items, which require the respondent to choose the most descriptive
of two or more different statements rather than answering True or False to
a single statement. Response alternatives can be matched on rated social
desirability to control for this response set, while acquiescence is con-
trolled by eliminating the True/False response options. Edwards (1959)
combined this approach with purely rational scale construction in the
development of the EEPS.

Jackson (1967) used different procedures for controlling response sets
in the process of constructing the scales of the PRF. Scale items were se-
lected from a large pool on the basis of a complex formula designed to
simultaneously maximize internal consistency and minimize desirability, as
determined through correlations with a social desirability scale. Items
were selected on this basis with the additional provision that the final
scales consist of equal numbers of true- and false-keyed items, to contro,
for acquiescence. Essentially the same methods were used again later by
Jackson (1976) in constructing the JPI.

Correlations with response set indexes often differ dramatically be-
tween scales such as those of the EPPS, PRF, and JPI, which were con-
structed using procedures designed to control response sets, and scales "
such as those of the MMPI and CPI, which were not. For example, correla-
tions of the PRF Desirability scale with the scales of the CPI, as well as
with the remaining PRF scales, are provided in the PRF manual (Jackson,
1967). The median correlation of the 16 CPI content scales with PRF De-
sirability is .53, and the highest correlation is .73. The 20 PRF content
scales have a median correlation with Desirability of only .25 and a maxi-
mum of .44. However, because of the inherent social desirability of good
emotional adjustment, low correlations with social desirability indexes can
probably be achieved only at the cost of sacrificing measurement of this
important area of the temperament construct domain.

Indeed, only one of the 50 content scales of the EPPS, PRF, and JPI
(JPI Anxiety) is classified in the Adjustment category of the temperament
scale taxonomy developed here. Because the MMPI alone has four scales
classified in this category, and the CPI alone has six, the apparent satur-
ation of these two inventories with "social desirability" variance can be
meaningfully reinterpreted as saturation with Adjustment variance. Fur-

* ther, the substantial evidence for criterion-related validity of Adjustment
" scales indicates that procedures designed to control social desirability in

scale construction necessarily result in the loss of valid variance (Hogan,
1978; Lykken, 1978), a case of "throwing out the baby with the bath water."
The temperament scales that are most useful to applied psychologists are
those that most validly predict criteria of interest, regardless of their
correlations with response set indexes.

Summary. Temperament scale score variance that has been attributed by
some to response sets has been shown to be valid for predicting important
criteria. Therefore, the use of scale construction procedures that incor-
porate controls for response sets is unlikely to be conducive to the
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development of scales with maximum criterion-related validity. In all,
there is no strong evidence that the criterion-related validity of tempera-
ment scales is moderated by response sets.

Fakina

Faking on a temperament measure can be defined as the distortion of
responses in a deliberate attempt to influence the outcome of the decision
that the test is being used for. Restricting the definition of faking to
decision-making contexts distinguishes it from the social desirability
response set, which involves a less calculated form of distortion that is
not restricted to any particular assessment context. Also, it may some-
times be the case that the particular responses generally perceived as
optimal for a particular selection situation are not the most socially
desirable responses. For example, Dunnette, McCartney, Carlson, and
Kirchner (1962) report a study in which both sales applicants and incumbent
salesmen received lower scores on scales called Cooperativeness, Conscien-
tiousness, and Calmness when asked to fake the responses of an ideal sales-
man than when given instructions to respond honestly; cooperativeness,
conscientiousness, and calmness are generally considered socially desirable
attributes.

In most cases, however, faking can be expected to occur in the so-
cially desirable direction. As a consequence, social desirability scales
are among those temperament scales that can be most influenced by faking.
Issues pertinent to faking as a potential moderator of the criterion-
related validity of temperament scales are the prevalence of faking in
selection contexts, the effects of faking on validity, and the detection of
faking.

Prevalence of Faking on Temperament Measures in Selection Situations.
Many studies have examined the effects on temperament scale scores of
specific instructions to fake responses. Such studies have typically
tested the same group of subjects twice, first under instructions to re-
spond honestly, then later under instructions to fake, and found sizeable
scale score differences between pretest and posttest (Schwab, 1971).

Schwab has contended that the results of many of these studies may not
be conclusive due to inadequacies of design, such as the failure to include
a control group given honest instructions at both pretest and posttest.
Indeed, Schwab found, in a study using four scales of the GPPI and two
different samples, that inclusion of a control group reduced the apparent
faking effect in six of eight scale by sample comparisons. This finding
suggests that the magnitude of directed faking effects may have been over-
stated in much previous research. Nevertheless, statistically significant
faking effects occurred in about half of the analyses conducted by Schwab
Thus, the bulk of evidence suggests that respondents can successfully fake
scores on self-report temperament scales, at least to some extent, when
specifically instructed to try to do so.

Although studies of the effects of faking instructions have demon-
strated that temperament scale scores can often be faked, they do not
address the question of how much faking actually occurs in selection situa-
tions. A clever study by Ounnette et al. (1962) provides evidence that
actual job applicants distort their responses far less than those
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specifically instructed to fake. These authors administered the Dunnette
Adjective Checklist to 64 sales applicants as part of the the total selec-
tion battery, then again under instructions to fake the responses of an
ideal sales candidate after the battery had been completed. Scores in the
"faking" condition on all seven content scales of the Checklist differed by
statistically significant amounts in the direction of the common "sales
type" image from scores in the "applicant" condition. Dunnette and asso-
ciates concluded on the basis of scores on an empirically derived faking
key for the Checklist that only 14% of these subjects had seriously faked
their responses to that instrument as actual applicants.

Less direct evidence that the effects of faking are far smaller among
actual job applicants than among those specifically instructed to fake
derives from a study by Bartlett and Doorley (1967) and from an unpublished
study cited by Guilford et al. (1976). Both of these studies compared the
scores of college subjects in normal, simulated selection and in deliberate
faking conditions. They found scores under simulated selection to be far O
more similar to scores for the normal than for the faking instructions.

The prevalence of faking in selection contexts has also been estimated
through comparisons of the scale scores of job applicants (assumed moti-
vated to fake) with those of job incumbents (assumed motivated to respond
honestly). Three such comparisons were reported by Dunnette et al. (1962)
in addition to the results from that study that have already been de-
scribed. In one, scores on six of seven Dunnette Adjective Checklist
content scales were more favorable (in terms of the common "sales type"
image) for 64 sales applicants than for 62 incumbents, although these
differences were not tested for statistical significance. These authors
also compared scores on the Dunnette Checklist content and faking keys and
on the MMPI Lie (L) and Subtle Defensiveness (K) scales separately for
industrial sales applicants (N=63, all subsequently hired) versus incum-
bents (N-50), and for retail sales applicants (N=96, also later hired) ,
versus incumbents (N-70). In both comparisons, applicants scored in the
more favorable or faking direction than did incumbents on 8 of the 10
scales. However, only two of these differences reached statistical signif-
icance in the industrial sales comparison, while five did so in the retail
sales comparison. These same samples were compared by Kirchner (1962) in
terms of their EPPS scores. The retail sales comparison again showed more V
statistically significant differences between applicants and incumbents (4
of 15 scales) than did the industrial sales comparison (none of 15 scales).

Also studying sales jobs, Bass (1957) found that 471 applicants scored
in the more socially desirable direction than 265 incumbents on all four
scales of the Gordon Personal Profile. All of these differences were
statistically significant in this large sample. McClelland and Rhodes
(1969), on the other hand, reported no statistically significant differ-
ences at all between hospital aide applicants and new incumbents (total
N-72) on 18 MMPI scales.

Green (1951) compared 70 applicants with 45 incumbent police patrolmen 3m
on 10 scales of two early Guilford inventories. Although 5 of 10 mean
differences were statistically significant, it is not clear that two of
these, lower scores for applicants on measures of sociability and reflec-

tiveness, are consistent with what would be expected if all mean differ-
ences were due entirely to faking. This illustrates a major problem with
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inferring faking from temperament scale score differences between appli-
cants and incumbents: the fact that applicants and incumbents may differ in
actual temperament characteristics as well as in their motivation to fake
(Schwab & Packard, 1973). For example, applicants are usually younger than
incumbents (almost eight years younger on the average in the study by Bass,
1957), and, as the publication of norms for separate age groups for many
temperament inventories indicates, temperament scale means often vary with
age. Thus, scale score comparisons between applicants and incumbents do
not yield completely clear-cut evidence on the prevalence of faking in
selection situations.

A better design for assessing the extent of faking on temperament
scales in selection contexts requires comparing the scores of applicants
who believe that the test is being used in the selection decision with
those of applicants who have just been hired. Heron (1956) and Schwab and
Packard (1973) have implemented this design, with conflicting results. On
an emotional maladjustment scale, Heron found significantly lower scores S
among 200 applicants for the job of omnibus conductor who were administered
the scale as part of the medical screening procedure than among 200 appli-
cants who completed the measure voluntarily just after they had been hired.
However, Heron did not state whether or not all applicants in the "selec-
tion" condition were all subsequently hired, so it is not clear whether
these two groups were or were not exactly comparable. The two groups did
not differ significantly on a sociability scale. Schwab and Packard (1973)
restricted their study to female applicants for a small-parts assembler job
who were all actually hired. They found no statistically significant mean
score differences between 26 applicants who were administered the GPPI,
ostensibly as the final step of the selection process, and 28 applicants
who took the inventory voluntarily just after being informed of the hiring
decision. In fact, applicants in the "selection" condition scored in the
more socially desirable direction than applicants in the "control" condi-
tion on only three of eight GPPI scales. ,

In summary, there is considerable evidence indicating that scores on
many self-report temperament scales can be faked by respondents who are
specifically instructed to try to do so. However, it is also clear that
the large faking effects produced by instructions to fake cannot be gener-
alized to actual selection situations. Studies comparing the scale scores
of applicants with those of incumbents have sometimes found differences on
some scales, with applicants obtaining the more favorable scores in most
cases, but these differences may be partly or wholly a function of factors
other than differential motivation to fake. Among two studies that com-
pared the scale scores of applicants in "selection" and "control" condi-
tions, one found some evidence for faking and the other found none. Thus, .
it must be concluded that the prevalence of faking on temperament measures
in selection situations remains an open question. The available evidence
does indicate that faking is far less prevalent than is often assumed. _

Effecta of Faking on Criterion-Related Validity. The prevalence of
faking on temperament scales in selection situations is important only to
the extent that faking affects the criterion-related validity of such
scales. The usual assumption is that faking on selection tests reduces
their criterion-related validity. However, changes in mean scores that may
be produced by faking do not mathematically imply changes in correlation
coefficients. For example, if all applicants were to alter their scores on , I
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a scale by comparable amounts in the same direction, the correlational
properties of that scale would remain largely unchanged. In this sense, it
is the correlation between scores in selection and nonselection contexts
rather than their relative means that is of interest. 7W

Further, Hogan (1983b) has suggested that faking may actually increase
the criterion-related validity of temperament scales. According to Hogan,
the ability to fake successfully reflects social competence, which itself
is related to many criteria. Elsewhere, Hogan, Carpenter, Briggs, and
Hansson (in press) have stated "applicants who have the good sense to
present themselves in a favorable light on personality measures also seem
able to do so on the job." According to this view, then, faking variance is
often valid variance.

There is little, if any, empirical evidence concerning the effects on
criterion-related validity of faking on temperament measures in selection
situations. Dunnette et al. (1962) reported correlations with managerial
ratings that were substantially lower when a sample of 45 incumbent sales-
men completed the Dunnette Adjective Checklist under faking instructions
than when these same salesmen responded to the Checklist under honest
instructions. However, this result does not answer the question of how
faking in actual selection situations affects criterion-related validity.
Dunnette et al. also implied (without actually reporting correlations) that
validity coefficients were higher for these sales incumbents responding
honestly than for two samples of salesmen who had completed the Checklist
as applicants. If it is assumed that the applicants indeed faked, this
result would seem to support the contention that faking reduces validity.
However, in addition to the absence of significance tests, it appears that
Dunnette and associates used a concurrent validation design with incumbents
but a predictive design with applicants, which confounds the interpretation
of any differences in validity.

In the study by Schwab and Packard (1973) described previously, none
of the eight GPPI scales showed statistically significant differences in V
predictive validity against voluntary turnover between applicants in the
"selection" and "control" conditions, although the highest individual scale
correlations were reported for the "selection" condition. This would
support the position that faking has no effect on criterion-related valid-
ity except that the authors found no evidence of faking in this study.

Finally, Ruch and Ruch (1967) speculated that the ability to fake high
scores on the K scale of the MMPI, often seen as a social desirability
scale, is related to selling ability. Indeed, these authors found that K
was significantly correlated (r-.39) with supervisory ratings of the effec-
tiveness of 182 sales representatives, and that five other MMPI scales were
less valid when they were corrected by K to remove social desirability than
when they were not corrected. Since the subjects were presumably motivated
to make a good impression when taking the MMPI (results were reported to
management), Ruch and Ruch concluded that faking increased validity. How-
ever, another explanation is that high scorers on K are better adjusted
rather than better fakers (see the previous discussion of the social de-
sirability response set) and thus that the results would have been the same
without the alleged motivation to fake.

Among the faking studies that have been described, the design used by
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Schwab and Packard (1973) is probably the best that has been proposed so
far for assessing both the prevalence of faking and, when faking has oc-
curred, the effects of faking on criterion-related validity. In that
approach, both mean scores and predictive validity coefficients were com-
pared between separate groups of applicants and new hires. The same com-
parisons could also be made for a single group of subjects tested both as
applicants and again soon after being hired. Correlations between the two
sets of predictor scores would provide evidence on that particular aspect
of faking, and the power of statistical tests for differences in means and
correlations would be greater than for the independent sample design. How-
ever, since counterbalancing could not be used in the single sample design
(i.e., no subjects could be tested first as employees and second as appli-
cants), any carry-over effects from repeated testing would not be con-
trolled.

Perhaps there is no single perfect design for testing the effects of
faking on temperament scales in selection situations, but much stronger
evidence than that which has been reported to date is necessary before any
firm conclusions can be drawn.

Detection of Faking. Given the great concern that has been expressed
about faking on temperament scales, it is not surprising that methods have
been developed to attempt to detect faked records. One such method is the
construction of faking detection scales through empirical analyses of dif-
ferences in item endorsement frequencies between subjects answering under
normal instructions and subjects instructed to fake. The Good Impression
scale of the CPI is a good example of a scale of this kind. Scales devel-
oped in this way function essentially as social desirability scales.

However, the use of social desirability scales to detect faking in
actual selection situations is not likely to prove efficacious when false
positives (individuals identified as having faked although they actually
have not) are of concern; although nearly all faked response records will
show high scores on such scales, the records of many individuals who are
simply well adjusted will also show high scores.

This problem of overlap in the distributions of scores of faking and
well-adjusted respondents on social desirability scales is illustrated by a
study by Grow, McVaugh, and Eno (1980) of faking on the MMPI. As part of
this study, scores on various MMPI social desirability indexes that have
been recommended as useful in the detection of faking good were compared
between 50 college students responding to the MMPI anonymously and 50
college students instructed to fake good. The index that minimized false
positives while correctly identifying most of the faked records (96%) still
identified 38% of the anonymous records as faked. On the other hand, the
best index that kept false positives at an acceptably low rate (4%) identi-
fied only 46% of the faked records. Looking at these results in another
way, the various indexes accounted for only 18-38% of the variance due to
faking good. These results are all the more discouraging in light of the
evidence described earlier that the amount of faking in actual selection
situations is far smaller than when specific faking instructions are used.

One approach to unconfounding faking and actual adjustment is through
the rational construction of items reflecting behavior and attitudes that
are so extremely virtuous that not even the best adjusted persons could
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truthfully answer in the socially desirable direction. Scales constructed
from items of this kind are so-called "lie" scales, such as MMPI L, the EPQ
Lie scale, and OPQ Unlikely Virtues scale. A sample item from the DPQ
Unlikely Virtues scale is "I always tell the entire truth." As is true of
items constituting "infrequency" scales, good "lie" scale items will seldom
be answered in the keyed direction, at least in samples that are not
motivated to fake. For example, the DPQ manual (Tellegen, 1982) reports
raw score means on the 14-item Unlikely Virtues scale of 1.7 for females
and 2.2 for males in the DPQ college normative sample.

The ability of "lie" scales to differentiate faked from honestly
completed response records has not been well researched. Regardless of the
outcome of such research, in actual selection situations "lie" scales are
probably capable of identifying only the most grossly faked response
records because of the obviousness of their items. However, since high
scores on a "lie" scale are almost surely indicative of either gross faking
or nonpurposeful responding, the inclusion of one such scale in a tempera-
ment inventory or battery should prove useful. Beyond that, there is
probably no completely satisfactory way of distinguishing subtly faked
records from those of respondents who have not distorted.

Summary. Clarification of issues regarding faking on temperament
scales in actual selection situations awaits further research. Very few
studies have been designed in a manner to allow definite conclusions about
the prevalence of faking in selection contexts. The bulk of evidence does
indicate that "real life" faking effects are far smaller than is often
thought.

Another usual assumption is that faking lowers the criterion-related
validity of temperament scales. However, it is mathematically possible for
faking to have no moderating effect on criterion-related validity, and it
has even been suggested that faking may increase validity. There is little
or no direct evidence on this question. Potential research designs for
evaluating both the prevalence of faking on temperament scales and its
effect on criterion-related validity are discussed here.

Finally, although no completely sure-fire method for detecting faking
is available, "lie" scales do provide one approach to detecting the most
obvious faking. In light of the suggestion that faking may increase
criterion-related validity, perhaps it would be better in any given situa-
tion not to eliminate records showing high "lie" scale scores until the
effects of those records on criterion-related validity in that situation
have been investigated.

• Temperament Characteristics

A highly influential paper published by Bem and Allen in 1974 has
spawned a line of research into the possibility that certain temperament
characteristics may moderate the validity of scores on temperament mea-
sures. These proposed moderators can be divided into two trait-specific
characteristics, trait consistency and trait observability, and two general
characteristics, social communication skill and introspectiveness. All
studies of the moderating effects of these variables have been carried out
in non-applied settings. Nevertheless, their results provide a basis for
deciding whether and where to focus applied investigations.
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Trait-Specific Characteristics. Trait consistency and trait observ-
ability are two potential moderators that must be assessed individually for
every trait that is measured. The concept of trait consistency is that,
for any given nomothetic trait, individuals differ in how consistently they
manifest their particular levels of that trait from situation to situation.
For example, one individual may be somewhat more talkative than average at
work, at parties, and with strangers, while another may display talkative-
ness that is only average at work, somewhat above average at parties, and
much more than average with strangers. Both individuals are somewhat above
average in their overall levels of talkativeness, but the first is consis-
tently so while the second is not. A moderating effect for trait consis-
tency is based on the idea that the behavior of individuals who are more
consistent in their manifestations of a trait should be more predictable,
from measures of that trait, than the behavior of less consistent indivi-
duals.

It has also been proposed that, for any given trait, individuals
differ in how observable their particular levels of that trait are to
others. For example, one person who is very self-confident may communicate
that strongly to others, while another who is equally self-confident may
not act that way quite so outwardly. Thus, ratings by others on a particu-
lar trait should be more predictable for individuals whose levels on that
trait are highly observable than for those whose levels are less observ-
able. However, theoretically this moderating effect should apply only to
the prediction of ratings by others.

Trait consistency was the moderator investigated in the pioneering
study by Bem and Allen (1974). These authors proposed two methods of
measuring consistency for any given trait. The first method involved
simple single-item self-ratings of consistency on that trait, using ques-
tions such as "How much do you vary from one situation to another in how
friendly and outgoing you are?" The second method was a statistical index
of the consistency of individuals' responses to the items of a self-report
measure of that trait. This "variance index" reflected primarily the
variance of the individual's responses to scale items, which were made
using a rating scale format. Bem and Allen divided their sample of 64
college students into high-consistent and low-consistent halves, once on
the basis of the single-item consistency ratings, and once on the basis of
the "variance index." In keeping with their hypothesis about a moderator
effect, correlations between various measures of a trait, including self-
report, ratings by others, and behavioral observations, were significantly
higher in the high-consistency than in the low-consistency subsamples.

Despite the rather striking findings reported by Bem and Allen (1974),

Tellegen, Kamp, and Watson (1982) have questioned the adequacy of their
methods-for unequivocally demonstrating moderator effects. These authors
argued that moderator effects must be assessed after the unmoderated,
linear contributions of all variables to prediction of the dependent vari-
able have been accounted for, and they described a multiple regression
approach to performing such analyses. Applying this approach to hypotheti-
cal examples and computer-simulated data, Tellegen et al. showed that Bem
and Allen's method of dividing a sample on the basis of scores on a pro-
posed moderator both fails to exhaust the unmoderated, linear sources of
prediction, and can lead to apparent moderator effects that merely reflect
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statistical artifacts. They also demonstrated the advantages of fully
exploiting unmoderated, linear relationships through a reanalysis of Bem
and Allen's published data. In this reanalysis, correlations in the entire
sample based strictly on linear relations were nearly as high as those
reported by Bem and Allen for their high-consistency subsample alone.

Kenrick and Stringfield (1980) studied the moderating effects of both
trait consistency and trait observability, using single-item ratings as a
measure. College subjects and their parents and peers all rated the sub-
jects according to their level, consistency, and observability on each of
the 16 traits measured by Cattell's 16PF. Kenrick and Stringfield divided
the subjects into high and low consistency and high and low observability
subgroups for each trait. In various analyses, correlations between trait
ratings averaged from modestly to substantially higher for high-consistent
than for low-consistent subjects. Some evidence was also found for a
moderating effect for trait observability.

The methods used by Kenrick and Stringfield (1980) in their apparent
demonstration of moderator effects have also been questioned. In a cri-
tique of this study, Rushton, Jackson, and Paunonen (1981) provided data to
support their contention that subjects rating themselves as highly consis-
tent on a particular trait are more likely to be those at the high and low
extremes of the trait distribution than are those who rate themselves as
less consistent.

Thus, for example, Kenrick and Stringfield's high-consistency group
for the trait of friendliness was likely composed of the more extremely
friendly and extremely unfriendly members of their sample, while those more
moderate on the friendliness dimension were likely primarily represented in
the low-consistency group. As a consequence, Kenrick and Stringfield's
correlations between self-ratings, parent ratings, and peer ratings on each
trait may have been artifactually inflated for high-consistency subjects by
an "expansion of range" and artifactually attenuated for low consistency
subjects by a "restriction in range."

Bem and Allen (1974) circumvented this problem by matching subjects in
their high- and low-consistency groups on the basis of their self-reported
trait levels. Use of the multiple regression approach described by
Tellegen et al. (1982) would also have ruled out this source of ambiguity.
Because Kenrick and Stringfield did not use either of these procedures, the
greater predictability they found for subjects rating themselves as more
consistent may have been due to a confounding of a trait consistency and
trait extremity rather than to a true moderator effect for consistency.
Likewise, their measures of trait observability may have been confounded
with trait extremity. . '.

General Characteristics. Two general temperament characteristics,
social communication skill and introspectiveness, have been proposed as
moderators of the validity of self-report measures of all temperament
traits. Social communication skill is presumed to be associated with how
well individuals communicate their assessments of their own trait levels-- * .
that is, their self-images (Hogan et al., in press)--to others. Thus,
correlations between self-reports and ratings by others are expected to
increase with increasing levels of social communication skill for all
traits. This seems to be a generalization of the proposed moderating
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effect for trait-specific observability for a global variable reflecting
individual differences in observability across all traits. As such, the
moderating effect for social communication skill should also apply only to
the prediction of ratings by others (cf. Hogan et al.). More introspec-
tive individuals, on the other hand, are seen as actually knowing them-
selves better and, therefore, as providing more accurate self-reports.
Thus, any moderating effect of introspectiveness should hold for correla-
tions between self-report and all types of criteria, not just ratings by
others.

Peer ratings were the criterion used by Cheek (1982) in an extensive
investigation of potential moderators of the validity of self-report trait
scales. Cheek evaluated a total of 11 potential moderators, including
various measures of social communication skill and introspectiveness, as
well as the trait-specific self-ratings of consistency and observability
used by Kenrick and Stringfield (1980). The sample consisted of 85 college
males. For each of the 11 moderators, subjects were divided at the median
into high and low scorers, and correlations between self-report and peer
ratings were averaged across four separate traits for each subgroup. Al-
though most of the potential moderators did operate in the predicted direc-
tion, none produced statistically significant differences in average corre-
lations between high and low subgroups.

Imolications for Apolied Research. Although the results of non-
applied research into the potential moderating effects of certain tempera-
ment characteristics are suggestive, moderator effects that are strong
enough to be practically useful have yet to be unequivocally demonstrated
for any of these variables. Apparent demonstrations of moderator effects
for the trait-specific characteristics of consistency and observability are
ambiguous because of methodological problems. A practical liability of
these trait-specific moderators is the necessity of assessing them separ-
ately for each trait that is measured. The use of single-item self-ratings
to do this should not prove too cumbersome, but the reliability of these
scores may be questionable. Also, the proposed moderator effects for trait
observability and for social communication skill are hypothesized to oper-
ate only in applied situations in which the criteria involve ratings by
others, (e.g., trait ratings in performance appraisal).

The conceptual basis underlying the proposed moderator effect for
introspectiveness probably makes it the most promising candidate for ap-
plied research. Because this variable is designed to reflect the actual
accuracy of self-report temperament scale scores, its moderating effect
should theoretically apply to the relations between self-report and all

• types of criteria. There is indeed some evidence supporting introspective-
ness as a moderator of the correlations between self-report scales and
behavior in laboratory situations (cf. Cheek, 1982).

If such a moderating effect could be empirically verified in an ap-
plied context, then measures of introspectiveness could be used in the same
manner that traditional "validity" scales are now used in both research and
applied settings to eliminate self-report records of dubious validity.
Alternatively, different prediction equations might be developed for more
and less introspective respondents. However, to avoid ambiguities in
future assessments of moderator effects for introspectiveness and other
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variables, the multiple regression approach described by Tellegen et al.

(1982) should be used.

Group Membershio and Fairness

The possible moderating effect of group membership variables like sex
and ethnicity on criterion-related validity--the question of differential
validity--is an issue that has been raised in the context of the fairness
of selection devices. Another kind of group difference that has implica-
tions for fairness, though not a moderator variable issue, is represented
by mean differences between groups in predictor scale scores. Such mean
differences can result in adverse impact.

As Linn (1978) has pointed out, questions of fairness in selection are
most directly addressed through between-group comparisons of prediction
systems, that is, regression slopes and intercepts and errors of predic- 0
tion. Unfortunately, such information has generally not been reported in
the available group comparison studies involving temperament predictors.
However, the occurrence of mean differences on predictors or differential
validity can at least serve as an indicator that questions of fairness may
require attention. In this subsection, discussions of the mean differences
between groups on temperament scales are followed by a review of the lim-
ited evidence on the differential validity of temperament scales.

Mean Score Differences Between Males and Females. Males and females
unquestionably differ by practically significant amounts in their raw
scores on many, if not most, self-report temperament scales (cf. Maccoby &
Jacklin, 1974). For that reason, virtually every published temperament
inventory provides separate norms for males and females. In situations
where the selection of equal ratios of males and females is desired, separ-
ate temperament scale norms will almost certainly be required.

Mean Score Differences Between Blacks and Whites. Many studies have
reported temperament scale score differences between blacks and whites.
One difficulty in evaluating these results is the common reliance on sta-
tistical significance tests as the method for assessing black-white differ-
ences. Although these tests speak to the issue of statistical reliability
they do not speak directly to the issue of magnitude or practical signifi-
cance; for example, large samples may show statistically significant dif-
ferences that are of little practical importance.

Once the statistical significance of a group difference has been esta-
* blished, indexes such as the amount of overlap of the distributions, the

percentage of variance accounted for by group membership, or the number of
standard deviation units separating the group means aid in evaluation of
the practical significance of the difference. Under most circumstances,
these three indices will be highly correlated. Therefore, whenever pos-
sible, statistically significant group differences reported in the litera-
ture are described here in standard deviation units; unfortunately, many
published sources do not provide the information necessary to make such
calculations. Results of black-white comparisons on several individual
temperament inventories are described first, followed by an integration of
these findings in terms of temperament constructs.

Gynther has twice reviewed black-white differences on temperament
measures, restricting his 1972 review to the MMPI, and expanding his
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coverage to all temperament measures in 1979. In the first review, Gynther
(1972) summarized information from some 20 sources of MMPI data. Although
there was some variability in results from study to study, Gynther con-
cluded that blacks have been found to score consistently higher than whites
on three MMPI scales: the Fake Bad (F) "validity" scale, the Schizophrenia
scale, and the Mania scale. These differences were said to hold for both
normal and institutionalized groups and to persist when demographic vari-
ables such as socioeconomic status (SES) were controlled. Gynther, how-
ever, did not discuss the magnitudes of these differences.

Gynther (1979) interpreted the results of studies using normal samples
published between 1971 and 1978 as supporting his earlier conclusions about
black-white MMPI differences. Because most studies comparing the MMPIs of
normal groups of blacks and whites have used student samples, the study by
King, Carroll, and Fuller (1977) using adult full-time employees is note-
worthy. These consisted of 56 black and 56 white employees of a large
chemical company, matched on a number of demographic variables. Among the S
standard MMPI profile scales, blacks scored significantly higher than
whites on Mania (.6 SD), while whites scored significantly higher on Para-
noia (.5 SD). Whites also scored higher on non-profile scales called
Dominance (.7 SD) and Ego Strength (.3 SD). Butcher, Ball, and Ray (1964)
reported similar differences among both male and female college students,
both when socioeconomic status was controlled for and when it was not.

At least three studies have compared the CPI scale scores of black and
white college students. Farr, O'Leary, Pfeiffer, et al. (1971) tested 79
black and 193 white university freshmen. Whites scored significantly
higher on 8 of the 18 CPI scales: Capacity for Status (.4 SD), Social Pres-
ence (.4 SD), Sense of Well-Being (.3 SO), Tolerance (.4 SD), Communality
(.3 SD), Intellectual Efficiency (.3 SD), Flexibility (.3 SD), and Achieve-
ment via Independence (statistics not given). As can be seen, all of these
differences were smaller than one-half of a standard deviation in magni-
tude.

Seven of these eight differences were also found by Cross, Barclay,
and Burger (1978) in a sample of 772 black and white freshmen and sopho-
mores at a community college. Although means and standard deviations were
not given, whites were reported to score significantly higher on seven CPI
scales, all of those listed above except Capacity for Status. Blacks
scored significantly higher than whites on Good Impression. Despite the
many black-white differences, no significant differences were found for
different socioeconomic groups, indicating that the two racial groups were
probably quite comparable on this variable.

S Brown (1974) also found significantly higher CPI scores for whites on
Tolerance, Achievement via Independence, and Flexibility among black and
white students at a predominantly white university. However, the blacks at
this university were found to score more like their white counterparts than
like a sample of blacks attending a predominantly black college. Brown's
findings with the CPI are consistent with Gynther's (1972) conclusion that
black-white differences on the MMPI are affected by demographic variables,
but that certain differences remain even after these variables are con-
trolled.

Jones (1978) studied item differences rather than scale score

66



differences between blacks and whites, again with college students, using
subsets of the MMPI and CPI item pools. A group of 361 items was adminis-
tered to 97 black male and female and 129 white male and female junior
college students, with blacks and whites matched on SES. The 179 most
discriminating items were cluster analyzed, and 10 clusters were inter-
preted. According to these interpretations, blacks scored higher on social
dominance and poise, religious fundamentalism, orderliness, self-criticism,
psychological toughness, cynicism and power orientation, and conformity.
Whites scored higher on risk taking, psychological vulnerability, and

Vunconventional morality.

Cameron (1971) and Lowe and Hildman (1972) compared whites and blacks
on the Eysenck Personality Inventory (EPI). Cameron randomly sampled some
260 white and 150 black urban adults using census information. SES was not
controlled. Comparisons of EPI means showed whites scoring significantly
higher on Neuroticism (.3 SD), but no significant differences on the Extra-
version and Lie scales. There were also no significant differences on a
shortened form of the MMPI Ego Strength scale. Cameron concluded that "In
sum, both populations appear far more similar psychologically than dif-
ferent" (p. 74). Lowe and Hildman tested over more than 1,600 college
students with the EPI. Whites scored significantly higher than blacks on
Extraversion, regardless of sex. Cameron's finding of significantly higher
Neuroticism scores for whites than blacks held for males only in the Lowe
and Hildman sample.

Single studies comparing scores of blacks and whites on the CPS and
GZTS have been reported. In a military study, Booth and Berry (1978)
administered the CPS to 1,091 black, 192 Hispanic, 186 Asian, and 1,785
white Navy enlistees in two training schools. Although practically all of
the differences between blacks and whites on the 10 CPS scales were statis-
tically significant in these large samples, only those differences of at
least .3 standard deviation unit in magnitude are listed here (comparisons
of whites with Hispanics and Asians are discussed later). Whites scored
higher on Trust (.6 SD) and Social Conformity (.5 SD), while blacks scored
higher on Orderliness (.4 SD).

Finally, Guilford et al. (1976) reported a study in which black-white
differences on the 10 scales of the GZTS were evaluated separately for male
and female high school students. The results of the male and female com-
parisons were quite similar, with blacks of both sexes scoring signifi-
cantly higher than whites on Ascendance, Sociability, and Emotional Stabil-
ity, and whites of both sexes scoring significantly higher than blacks on
Personal Relations.

* From the many differences between blacks and whites that have been
reported for individual temperament inventories, can any generalizations be
drawn about temperament traits or constructs on which blacks and whites
appear to differ, regardless of the particular measure used? Classifica-
tion of the results of the studies reviewed here according to the taxonomy
of temperament scales proposed earlier in this section provides one basis
for evaluating this question. Consideration must be restricted to the
higher order Potency, Adjustment, Dependability, and Agreeableness cate-
gories of the taxonomy because the Intellectance and Affiliation categories
are not well represented by scales from the five inventories (MMPI, CPI,
EPI, CPS, GZTS) for which results have been described.
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Findings for scales in the Potency category are inconsistent. Higher
scores reported for whites on the MMPI Dominance scale, on CPI Social
Presence (two of three studies) and Capacity for Status (one of three
studies), and EPI Extraversion (one of two studies) are countered by higher
scores reported for blacks on Jones' (1978) MMPI/CPI social dominance and
poise cluster and on GZTS Ascendance and Sociability. Further, the major-
ity of Potency category scales used in the studies described here produced
no black-white differences.

Inconsistent and contradictory findings also characterize the results
for Adjustment scales. Among indications that blacks score in the direc-
tion of poorer adjustment are higher scores on MMPI Schizophrenia and lower
scores on MMPI Ego Strength (one of two studies). The CPI studies using
college samples have found lower scores for blacks-on Tolerance (all three
studies), Sense of Well-Being (two of three studies), and Intellectual
Efficiency (two of three studies). Also, blacks scored higher on Jones'
(1978) self-criticism cluster, the only one of Jones' clusters clearly
related to the Adjustment category. On the other hand, blacks have been
reported to score lower on EPI Neuroticism (both males and females in one
study, males only in another) and higher on GZTS Emotional Stability.
Again, many Adjustment scales that have been studied have produced no
black-white differences at all.

Contradictory findings seem to be the rule among scales in the Depend-
ability category. There is quite a bit of evidence that blacks score
higher than whites on MMPI Mania (Gynther, 1972), and lower than whites on
CPI Flexibility (all three CPI studies reviewed here). High scores on both
of these scales can be interpreted as, at least in part, indicators of
impulsiveness. Another contradiction is provided by the higher scores of
whites on both CPS Social Conformity and Jones' (1978) unconventional
morality cluster. The findings of higher scores for blacks on CPS Orderli-
ness and Jones' orderliness cluster do agree, but overall there is no
consistent pattern of black-white differences on Dependability scales from
different inventories.

The only measures aligned with the Agreeableness category for which
black-white differences have been reported are all measures of cynicism or
distrust. Here the results have consistently shown blacks scoring in the
direction of greater cynicism. The largest black-white difference on the
CPS in Booth and Berry's (1978) Navy sample was on Trust, with blacks
scoring lower. Blacks also scored lower than whites on GZTS Personal
Relations and higher than whites on Jones' (1978) MMPI/CPI cluster called

* cynicism and power orientation. These findings are in complete agreement
" with Gynther's (1972) evaluation of the true source of black-white differ-

ences on the MMPI. Gynther concluded that analyses of differences at the
item level indicate that black-white differences on the MMPI are attribut-
able to differences in values and perceptions rather than to poorer ad-
justment among blacks, which- is the interpretation suggested by analyses at
the scale level. According to Gynther, these differences in values and
perceptions reflect greater cynicism and distrust among blacks. Gynther
(1979) has also drawn parallels between this cynicism factor and the fre-
quent finding that blacks score in the more external direction than whites
on the Rotter Internal-External Locus of Control (I-E) scale, thus ex-
pressing less of a belief in their personal control over outcomes.

68

NI



In summary, despite evidence indicating some consistent black-white
differences on scales from individual temperament inventories, the only
temperament construct that has differentiated blacks and whites with any
consistency across different measures is cynicism or distrust. Even here
there seem to be some exceptions. Recall that King et al. (1977) found
white employees to score higher than black employees on MMPI Paranoia.
Butcher, et al. (1964) found this same difference among both male and
female college students, both when SES was controlled for and when it was
not. MMPI Paranoia, like all MMPI profile scales, is factorially complex,
but these findings do seem to run counter to the notion of greater distrust
among blacks. Also, although 6 of the 10 studies reviewed by Gynther
(1979) found blacks to score more externally than whites on the I-E scale,
the remaining four studies found no difference.

These inconsistencies highlight the overriding conclusion to be drawn
from research into temperament scale differences between blacks and whites,
which is that such differences are typically quite variable from sample to
sample. As Gynther (1979) has stated, "generalizations must be tempered by
numerous qualifications" (p. 128). Thus, although there is some basis for
anticipating which temperament scales are likely to produce mean score
differences between blacks and whites, these expectations may well not be
confirmed in any particular sample. Further, the results reviewed here
suggest that even when statistically significant mean score differences
between blacks and whites are found, such differences are likely to be no
larger than one-half of a standard deviation in magnitude.

Mean Score Differences Between Whites and Other Ethnic Groups. Evi-
dence concerning the mean temperament scale scores of whites compared to
those of Hispanics, Asians, and Native Americans is fragmentary. The CPS
scale score means reported by Booth and Berry (1978) for 1,785 white and
192 Hispanic Navy enlistees show only one scale, Trust, with a mean dif-
ference of at least .3 standard deviation. Whites scored just that amount
higher than Hispanics on this scale. Gynther (1979) reviewed studies using
other temperament measures and concluded that Hispanics tend to score
similarly to whites.

The limited body of research comparing whites and Asians was also
reviewed by Gynther, and provides some suggestion that Asians may score
lower on Adjustment scales. All of these studies used college student
samples. Booth and Berry (1978), on the other hand, found nearly identical
means on CPS Emotional Stability for the 1,785 white and 186 Asian Navy
enlistees that they tested. In this study Asians did score higher than
whites on CPS Orderliness (.8 SD) and lower than whites on Masculinity

• (.3 SD). There were also differences on the "social desirability" (.9 SD)
and "infrequency" (.6 SD) scales of the CPS, with Asians scoring higher on
both scales.

Studies reviewed by Gynther (1979) which compared whites and Native
Americans showed some differences in junior high and alcoholic samples.
However, Native Americans scored quite comparably to whites in studies of
high school and technical institute students.

Overall, there are too few studies comparing temperament scale scores
of whites with those of ethnic groups other than blacks to allow any
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conclusions about whether, and on what scales, mean differences are likely
to be found.

Differential Validity. The generally accepted definition of differ-
ential validity is that offered by Boehm (1972). According to this defini-
tion, differential validity exists when the validity coefficient for at
least one of two subgroups is statistically different from zero and the
validity coefficients for the two subgroups are statistically different
from each other. As previously mentioned, very little evidence bearing on
the differential validity of temperament scales has been reported, particu-
larly for occupational criteria.

Schmitt, Mellon, and Bylenga (1978) evaluated the differential valid-
ity between males and females of predictors in seven general categories,

8 one of which was temperament scales. This was accomplished through a meta-
analysis of all studies reporting correlations with educational and occupa-
tional criteria separately for males and females that were published in
Educational and Psychological Measurement, the Journal of Applied Psy-
cho7ogy, and Personnel Psychology from 1955 up to the time of the analysis.
Over 97% of the pairs of correlations across all predictor categories
involved educational criteria, so conclusions from this study apply pri-
marily to these criteria. Out of 80 pairs of correlations for males and
females involving temperament predictors, eight showed differential valid-
ity, a finding not significantly different from what would be expected on
the basis of chance alone. The average validity coefficients reported by
Schmitt et al. were .052 for males and .049 for females, these low values
almost certainly resulting from the averaging together of positive and
negative correlations.

Despite an extensive search, only three studies of the differential
validity of temperament scales between different ethnic groups were lo-
cated, one using an educational criterion and two using job performance
criteria. In the educational study, Farr, O'Leary, Pfeiffer, et al. (1971)
correlated the CPI scores of 79 black and 193 white university freshmen
with first-year GPA. As described earlier, whites scored significantly
higher than blacks on 8 of the 18 CPI scales. Whites were also signifi-
cantly higher on the criterion measure in this sample. Eleven of the 18
CPI scales shiwed statistically significant validity for either blacks,
whites, or bwh. Mean correlations for these 11 scales were .23 for the
total sample, .23 for blacks, and .21 for whites. None of these 11 CPI
scales showed significant differences between the two groups in either
correlations or regression slopes.

Farr, O'Leary, and Bartlett (1971) reported five separate studies of
* the differential validity of various predictor tests between black and

white employees. In one of these studies, a temperament inventory, the
Thurstone Temperament Schedule, was included among the predictors. Scores
on this inventory were available for 107 keypunch operators, only 19 of
whom were black. Eight different criterion measures were available, six
based on supervisory ratings and two based on performance tests. There
were no significant black-white differences on any of the seven Thurstone
Temperament Schedule scales or on seven of the eight criterion measures.
Only 6 of the 56 predictor-criterion relationships for the temperament
scales were statistically significant among either blacks, whites, or both.
These six correlations averaged .21 in magnitude in the total sample, .38
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in magnitude among blacks, and .18 in magnitude among whites. The six
tests for differential validity yielded one instance, a correlation that
was significantly higher for blacks than for whites. However, because of
the small number of blacks, the power of these tests was obviously low.

Finally, Toole, Gavin, Murdy, and Sells (1972) administered the 16PF,
among other predictors, to 520 male, semi-skilled airline employees. This
sample, consisting of 409 white and III minority (predominately black)
employees, was further subdivided according to age, so that validity coef-
ficients were reported separately for younger white (N-288), younger minor-
ity (N-75), older white (N=121), and older minority (N-36) subsamples. The
criterion consisted of supervisory ratings summed across 10 dimensions.
Toole et al. did not report significance tests for differences between

Igroups in temperament predictor means or validity coefficients. However,
significance tests for differential validity can be performed on the corre-
lations that they reported. The most relevant comparisons involve those
between the younger white and minority samples and between the older white
and minority samples. Among the younger employees, validity coefficients
that were statistically significant (p<.05) in either the minority sample,
the white sample, or both were obtained for 6 of the 16 16PF content
scales. The validity coefficients for these six scales averaged .13 in
magnitude in both the younger minority and younger white sample, and dif-
ferential validity is present in one of the six cases, that resulting from
a higher correlation for the minority than for the white sample. Among the
older employees, only one of the 16PF scales showed statistically signifi-
cant validity (p<.05) in either the minority or white sample, and in this
one case there is no differential validity.

Thus, in the three available studies in which validity coefficients
for temperament scales were compared between white and minority samples,
only two instances of significant differential validity occurred out of a
total of 24 comparisons. Both instances involved higher correlations for
the minority than for the white sample. Although these 24 comparisons are
not statistically independent, the overall result is not inconsistent withwhat would be expected on the basis of chance alone. This was also true of
the finding by Schmitt et al. (1978) of differential validity between males
and females in 8 out of 80 comparisons, these involving primarily educa-
tional criteria. Although more studies are required before definite con-
clusions can be drawn, the evidence to date indicates that differential
validity is not a characteristic of temperament predictors.

Summary. Mean score differences between males and females on tempera-
ment scales are pervasive, so much so that separate norms are required for
just about any temperament scale that is to be used for selection. Many
instances of mean score differences between blacks and whites have also
been reported. However, black-white differences on individual temperament
scales and particularly on different measures of the same temperament
construct have been quite variable from sample to sample. The only tem-
perament construct showing black-white differences with any degree of
consistency across different measures is cynicism or distrust, with blacks
scoring higher. There is too little evidence on mean score differences
between whites and members of other ethnic groups to allow any generaliza-
tions. Evidence concerning the differential validity of temperament scalesis also sparse. Preliminary indications are that instances of differential

validity both between males and females and between whites and non-whites
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are likely to be chance occurrences. Overall, the present evidence on mean
score differences and differential validity does not discourage the use of
temperament scales as selection devices on these grounds.

Summary of Moderator Variable Research

Five potential moderators of the criterion-related validity of tem-
perament scales have been studied with varying degrees of extensiveness.
Nonpurposeful responding necessarily results in invalid response records
and can be detected with great accuracy through the use of "communality" or
"infrequency" scales. On the other hand, the response sets of social
desirability and acquiescence do not appear to pose a threat to the
criterion-related validity of temperament scales.

Definite conclusions cannot be drawn about the moderating effects of
faking, certain temperament characteristics, or group membership variables
until more evidence is available. Faking has generated a great deal of
research, but better designs are needed to assess both the prevalence of
faking in actual selection situations and the effects of faking on
criterion-related validity. On the other hand, the moderating effects of
temperament characteristics and group membership variables are relatively
new research areas. Among the various temperament characteristics that
have been proposed as potential moderators, introspectiveness has the most
compelling theoretical rationale, which is that individuals who know them-
selves better should provide more accurate self-reports.

Differential validity of temperament scales between males and females
or between different ethnic groups is not supported by the small amount of
available evidence. However, males and females do differ significantly in
their raw scores on most temperament scales, necessitating separate norms.

Further, although blacks and whites have not shown consistent differ-
ences in their mean scores on different measures of most temperament con-
structs, the occurrence of differences on specific scales in specific
samples has been frequent enough to indicate that ethnic group differences
should be evaluated in any selection situation.

Overall Summary

Self-report temperament assessment has typically been based on the
measurement of traits, which can be defined as behavioral tendencies that
are relatively consistent across situations and stable over time. The
empirical validity of traditional trait conceptions, which view traits as
operative across relatively broad classes of trait-relevant situations, has
been challenged. The initial challenge came from the "situationist" posi-
tion, which holds that behavior is explainable primarily by the situational
context in which it occurs rather than by traits or individual differences.
A later view, "interactionism," recognizes the importance of individual
differences in behavior, but also argues that these individual differences
are highly situation-specific rather than displaying trait-like consistency
across a wide range of situations.

Although neither "situationism" nor "interactionism" has succeeded in
replacing trait approaches to temperament assessment, their challenge has
served to focus attention on conceptual and methodological inadequacies
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that have characterized much research in the field. Defenders of trait
approaches have shown that research that is methodologically sound (e.g.,
criteria are reliable) and conceptually well motivated (i.e., predictors
and criteria are chosen on the basis of hypothesized relationships) does
support the usefulness of trait measures.

The many different methods that have been used to construct self-
report temperament scales can be grouped into three major categories:
purely rational, external, and internal. Purely rational scale construc-
tion relies solely on the rational judgment of the scale constructor, with
the goal of maximizing content validity. Psychometric characteristics of
purely rational scales vary according to the conceptions and skills of
individual test constructors.

External scale construction focuses on maximizing criterion-related
validity, and so in this method items are assigned to scales on the basis
of their correlations with nontest criterion variables, for example, delin-
quency versus nondelinquency. In this approach, the use of so-called
"subtle" items, items whose relationships to the dimension being measured
are not intuitively obvious, is permissible. The factorial complexity of
the criteria commonly used to develop external scales is often reflected in
predictor scales that are heterogeneous in content and factorially complex.

The focus of internal scale construction has been on identifying and
measuring functional units of temperament, or traits, and mapping out a
structural representation of their interrelationships. Scale construction
based on the intercorrelations of items within an item pool, as, for ex-
ample, through factor analysis, is best suited to achieving this goal.
Internal scales tend to be homogeneous and unidimensional.

The historical controversy concerning the relative criterion-related
validity of temperament scales constructed by the three different methods
has not been matched by an extensive body of empirical evidence. Nearly
all studies providing direct comparisons bearing on the relative validity
of purely rational, external, and internal scales have used research cri-
teria, such as peer ratings and self-report variables. In general, inter-
nal scales have been found to be somewhat more valid than purely rational
or external scales in these studies, probably because peer rating and self-
report criteria map best onto the more homogeneous, unidimensional internal
scales. On the other hand, it seems plausible that, at the level of
individual scale correlations, the more heterogeneous, factorially complex
external scales could be more valid for predicting applied psychology
criteria, which often reflect combinations of a number of temperament
characteristics. Indeed, the large-scale survey of the criterion-related
validity literature conducted as part of this review showed a decided bias
toward use of the externally constructed MMPI and CPI in applied prediction
studies.

However, when an overall behavioral criterion is analyzed into its
homogeneous components, as, for example, through a good job analysis, it
should be possible to predict applied psychology criteria at least as well
using weighted composites of homogeneous scales that target these com-
ponents as using heterogeneous external scales. Such a construct-guided
approach to prediction facilitates a more conceptual understanding of the
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relationships between predictors and criteria than does a more purely
empirical approach.

A construct-guided approach to applied prediction problems would be
greatly aided by a classification scheme, or taxonomy, specifying the
domain of temperament constructs and identifying measures of these. The
number of published and unpublished self-report temperament scales that
have been developed is truly enormous, and, to further complicate matters,
the comparability of different scales cannot be accurately assessed on the
basis of scale names alone. For that reason, published correlations among
scales were used as the data for a taxonomic analysis of temperament scales
that was conducted for this review.

A framework consisting of six highly general or "higher order" dimen-
sions provided the most compelling basis for the taxonomic analysis. These
dimensions have emerged from the factor-analytic work of Tupes and Christal
(1961) and Norman (1963) using peer ratings and nominations, and have been
extended to the self-report domain by Goldberg (1981) and Hogan (1983a).
The six dimensions are: Potency (dominance, outgoingness, energy), Ad-
justment (emotional stability), Agreeableness (friendliness, cooperative-
ness), Dependability (conscientiousness, self-control), Intellectance (in-
tellectual interests and values), and Affiliation (desire to be with and
dependence on others). The scales from a dozen major published multiscale
temperament inventories were classified into these six, plus a seventh
Miscellaneous category, on the basis of an analysis of 5,313 published
correlations. The average between-scale correlations within the six con-
tent categories, which ranged from .33 to .46, were all substantially
higher than all of the between-category averages, providing sufficient
empirical justification for the proposed classification system.

The construct categories used in this taxonomic analysis were expanded
to include Achievement, Masculinity, and Locus of Control, in order to
provide a general summary of the criterion-related validity evidence for
temperament scales in terms of predictor constructs. Military and civilian
studies were grouped into five major categories of criterion variables:
educational, training performance, job proficiency, job involvement/
withdrawal (military reenlistment, job tenure, absenteeism), and adjustment
(unfavorable military discharge, delinquency, substance abuse).

Unfortunately, the construct-guided approach to prediction that is
advocated here, which involves selecting temperament predictors on the• basis of hypothesized relationships with criterion constructs, has appar-

* ently not been adopted in most previous research that has attempted to
predict applied psychology criteria from temperament scales. For that
reason, the median validity coefficients that were calculated for each"

predictor construct category within each major criterion category provide a
summary of only the most general relationships between temperament predic-
tor and applied psychology criterion constructs. These values probably

underestimate the levels of validity attainable when temperament predictors
are chosen for their relevance to the particular job or performance situa-tion under study.

These median validity coefficients show that educational criteria
have, in general, been predicted fairly well by measures of achievement-
related constructs, including locus of control, with .30 a representative
value. Scales from the Adjustment category of the predictor taxonomy have
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demonstrated a consistent, moderate level of validity in military studies
of training performance (median r-.20) and job proficiency (median r-.18).
This is perhaps due to relationships with military adaptation factors
rather than with technical proficiency factors. The very important Fighter
I study has also demonstrated the potential usefulness of temperament
measures, particularly Adjustment and Masculinity scales, as predictors of
combat proficiency.

Earlier reviews of the validity of temperament scales in predicting
job proficiency in civilian settings by Ghiselli and Barthol (1953) and
Ghiselli (1973) included in their summaries only results for temperament
predictors that appeared relevant to performance in each occupational
category that was evaluated. When summarized in this way, the mean valid-
ity coefficients for temperament predictors are quite respectable, with a

emedian value of .26 across seven broad occupational categories in the more
recent review (Ghiselli, 1973).

The summary values for job proficiency criteria in civilian settings
are lower in the present review than in the earlier reviews by Ghiselli,
probably because results for all job types were allowed to contribute to
the median correlations for each predictor construct category, regardless
of the apparent match between the construct category and job requirements.
The most general evidence of validity is offered by the Dependability
(median r-.18, based on 35 coefficients) and Locus of Control (median
r-.31, based on only six coefficients) categories. Again, however, a
construct-guided approach is recommended to maximize validity in any par-
ticular attempt to predict job proficiency.

There have been relatively few studies of the relationships between
temperament scales and job involvement/withdrawal criteria, particularly in
military settings. The small amount of evidence that is available from
civilian studies suggests that predictors in the Adjustment (median r-.20)
and Dependability (median r-.16) categories may be most generally related
to job involvement/withdrawal.

In an early review of military research, Ellis and Conrad (1948)
concluded that temperament scales had proved much stronger predictors of
adjustment criteria than of training or job proficiency criteria. The
present findings support this conclusion and extend it to civilian settings
as well. Median correlations on the order of -.40 characterize the rela-
tionships of Adjustment predictor scales with unfavorable military dis-
charge and delinquency, and of Dependability predictor scales with delin-
quency and substance abuse. These relationships, which are likely to be

" found only for non-cognitive predictors, highlight the potential usefulness
of temperament assessment for organizations concerned with predicting cri-
teria reflecting psychological adjustment.

Variables that have been proposed as potential moderators of the
criterion-related validity of self-report temperament scales include three
kinds of test-taking attitudes and behaviors--nonpurposeful responding,
response sets, and deliberate faking--as well as certain temperament char-
acteristics and group membership variables. Nonpurposeful (e.g., random)
responding necessarily results in invalid response records and can be
detected with great accuracy through the use of "communality" or"infrequency" scales. Some have contended that scores on many commonly
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used temperament scales primarily reflect variance due to the response sets
of social desirability and acquiescence rather than variance in substantive
temperament characteristics. However, the bulk of evidence, particularly
that supporting the criterion-related validity of temperament scales that
are highly correlated with response set indexes, argues against a strict
response set interpretation of scores on these scales.

Faking is distinguished from the social desirability response set by
its applicability only to situations in which temperament assessment is
used for decision-making purposes, such as personnel selection. Although
many studies using specific instructions to fake have shown that scores on
most temperament scales can be faked, the extent to which they are faked in
actual selection situations remains an open question. The effects of
whatever faking may actually occur on criterion-related validity also has
yet to be determined. Research designs better than those that have been
most commonly used to date are needed to provide more definite answers to
these questions.

The potential moderating effects of temperament characteristics and
group membership variables like sex and ethnicity are relatively new re-
search areas. Temperament characteristics that have been proposed as
moderators of the criterion-related validity of temperament measures can be
divided into two trait-specific characteristics, trait consistency and
trait observability, and two general characteristics, social communication
skill and introspectiveness. Because of methodological ambiguities and
weak empirical findings, it cannot be said that moderator effects strong
enough to be practically useful have been unequivocally demonstrated for
any of these variables. The proposed moderating effect for introspective-
ness has the most compelling theoretical rationale, that individuals who
know themselves better should provide more accurate self-reports, making it
probably the most promising candidate of the four for applied investiga-
tions.

A moderator effect for group membership on the criterion-related
validity of temperament scales--the question of differential validity--is
not supported for either sex or ethnicity by the small amount of available
evidence. However, males and females do differ significantly in their raw
scores on most temperament scales, necessitating separate norms. Blacks
and whites have not shown consistent differences in their mean scores on
different measures of most temperament constructs. However, differences on
specific scales in specific samples have occurred frequently enough to
indicate that ethnic group differences, which could lead to adverse impact,
should be evaluated in any selection situation.
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SECTION 2

UTILITY OF BIOGRAPHICAL DATA FOR PREDICTING JOB PERFORMANCE

Overview

Perhaps the most common axiom applied to attempts to understand human
behavior is that past behavior is the best predictor of future behavior.
Examples of this are so commonplace in everyday life that it is difficult
to envision a situation in which behavior would be predicted that had no
analogue in previous behavior. Further, the quality of this prediction is
thought to be a function of the degree of correspondence between the past
behavior and the future behavior.

An excellent example of this rationale is the relationship between
grade point average in high school (past behavior) and in college (future
behavior). Since both behaviors share many common components such as study
habits, aptitude and academic interest, there is a high degree of corres-
pondence between the predictor space and the criterion space. Thus, one
would expect to observe a high degree of relationship in the two grade
point averages, an expectation that has been repeatedly confirmed
(Freeberg, 1967). Also, to the extent that the predictor space differs
from the criterion space, the observed relationship is expected to be
lower.

A similar argument has been advanced by Wernimont and Campbell (1968),
building on the earlier work of Goodenough (1949) and Cronbach (1960). A
distinction was drawn between signs, or indicators of predispositions to
behave in certain ways, and samples of the characteristic behaviors of
individuals. Wernimont and Campbell pointed out that measures of tempera-
ment, aptitude, and interests have come to be used as signs of future
behavior, with the rationale that criterion behavior is determined by these

somewhat generalized predispositions. They argued that it may be more
fruitful to focus on meaningful samples of behavior that are consistent
with, or have many common components with, the desired future behavior.

Thus, the rationale for the use of autobiographical information (bio-
data) as a predictor of behavior in the employment setting is based first
on the axiom that past behavior is the best predictor of future behavior.
Secondly, it specifies that a sample of past behavior can be elicited
through biodata items that shares many common components with the criterion
behavior. Increasing the number and importance of these common components
is expected to increase the validity of the biodata predictor. In addi-

° tion, the biodata approach emphasizes measures of behavior rather than
* predispositions, thus eliminating the intermediary steps of the "sign"

approach and limiting criticism of the relevance of test content.

History. Among the first systematic work with biographical data was
the objective scoring of the application blank, the immediate forebear of
the scored biodata form. Owens (1976) wrote that at the 1894 Chicago
Underwriters' meeting, Colonel Thomas Peters proposed that managers should
require all applicants to answer a list of standardized questions in order
to improve the selection of life insurance agents. Sample items included
age, length of residence, marital status, and experience with selling life
insurance.
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Research in the life insurance industry continued with the development
by Woods in 1915 of empirical analysis of the responses of good and poor
salesmen to application blank items. In 1922, Dorothy Goldsmith published
the first Journal article that involved biographical data, and in which the
procedures of empirical item analysis and weighting were made quite ex-
plicit. Also in 1922, Gertrude Cope analyzed biodata collected at the time
of employment from more than 400 men hired as life insurance agents in
1919, 1920, and 1921. She found the following items to be related to
success and failure: age, number of dependents, marital status, education,
years since leaving school, selling experience, membership in social organ-
izations, offices held in social organizations, home ownership, number of
investments, and life insurance ownership (Thayer, 1977).

Only three years later, Manson (1925) reported on combining items for
sales selection via multiple correlation analysis, Kenagy and Yoakum (1925)
examined background factors and personal data in relation to general sales
success, and Cope (see Anon, 1925) suggested their potential value in
selecting public employees (Owens, 1976). Research in the life insurance
industry also continued with the work of Albert Kurtz and Arthur Korn-
hauser, who analyzed biodata from thousands of agents. Kurtz identified
age as a moderator variable, and together both men developed the Aptitude
Index, a biodata instrument from which a currently used inventory (the
Aptitude Index Battery) was derived (Thayer, 1977).

Biodata was also put to use in military applications. For example,
Henry (1966) reported that the single item "Did you ever build a model
airplane that flew?" was almost as good a predictor of success in flight
training during World War II as the entire Air Force Battery. Investiga-
tors such as Guilford and Lacey (1947) and Levine and Zachert (1951) re-
ported that validities for biodata in predicting military pilot and naviga-
tor success were around .30 during World War II. Following World War II,
the use of biodata became more widespread, ranging from early work in
classification for the Air Force (Levine & Zachert) to the extensive
criterion-related validity research undertaken by all branches of the
military. In the civilian sector, the 1950s and 1960s saw the weighted
application blank increase in popularity (England, 1961, 1971).

Despite the increase in the demonstrated utility of biodata, however,
little effort had been devoted to understanding the underlying meaning of
this information. Consequently, a conference in 1965 entitled "Research on
the Use and Meaning of Autobiographical Data as Psychological Predictors"
assembled many of the leading researchers in America to address the prob-

* lem. Among their conclusions was the following: "Aside from theoretical
* academic interest there were no very persuasive reasons for tackling the

program until a 'prediction plateau' developed. It seems apparent now that
increased efficiency will occur only when we learn more about the causal
relationships underlying predictive items" (Henry, 1966, p. 248).

In accord with this observation, more recent effort in the domain has
increased the emphasis on conceptual understanding of biographical informa-
tion. Several factor analyses have been performed (Eberhardt & Muchinsky,
1982; Owens, 1971) and homogeneous scales have been developed for biodata
items (Matteson, 1978). In addition, Owens (1968, 1971) and Owens and
Schoenfeldt (1979) have proposed a model for classification of individuals
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ithat uses biographical data to form subgroups, the characteristics of which
may be further elucidated by the results of other measures. These efforts
have been an attempt to counteract the criticisms of biodata as achieving
quite good prediction that is nevertheless accompanied by very little gain
in understanding. Each topic mentioned in this overview is discussed in
more detail later in this section.

Measurement

As previously noted, the information recorded on an application blank
constituted the first systematic method of biodata measurement. A more
sophisticated form of the approach is the weighted application blank (WAB)
in which weights are assigned in accordance with the predictive power of
each item. The other major type of measurement instrument is the bio-
graphical information blank (BIB) which normally includes a larger and
broader sample of items and a multiple-choice format.

While it is difficult to make absolute distinctions between the two
methods, the WAB is typically shorter and more narrow in focus, with items
such as "marital status" and "age" that are quite clearly associated with
the application blank. By contrast, a BIB often includes items related to
an individual's childhood and development and focuses on obtaining a
broader assessment of background. BIBs are typically more conducive to
conceptual analysis while WABs are aimed primarily at strictly empirical
prediction. The two techniques are similar in that both collect self-
report data and may have many overlapping items with similar content.

Weighted Aolication Blanks

Construction. Although numerous WAB construction techniques are
available, the approach of England (1971) is discussed because it is both
representative and the most widely cited. England specified seven major
steps in developing a WAB, each of which is discussed below. The first
step is selecting the criterion that the blank will serve to predict.
Choice of this criterion is critical because the construction of the WAB
depends upon an item analysis of the responses of different criterion
groups. The effectiveness of the WAB depends upon the criterion used in
its development; if the criterion is inadequate or contaminated, or its
measurement is inaccurate or unreliable, prediction will suffer. Also, a
criterion chosen for convenience rather than importance and representative-
ness is likely to be of little utility.

The next step involves identifying the members of both high and low
criterion groups. For example, employees who quit their job within three

* months of hiring might comprise the low criterion group and employees with
more than one year of service could constitute the high criterion group.
The exact criterion levels used to establish these cutoffs will vary with
the organization, the criterion, and the number of employees available for
classification into criterion groups. In order to assure adequate statis-
tical power, Cascio (1982) recommends that criterion groups be as large as
possible, with no fewer than 125 individuals in each group. Group size is
particularly important because the groups must be further subdivided into
validation and cross-validation groups. England (1971) recommends the
inclusion of approximately one-third more individuals in the validation
group than in the cross-validation group.
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The selection of items is the next consideration, and England (1971)
advocates using as many items as possible in the initial tabulations be-
cause a large proportion will not differentiate between the criterion
groups. WABs tend to include items of a very heterogeneous nature, for
example: "number of children," "previous military record," "educational
level," "number of previous jobs," and "number of character references."
Since only those items that differentiate between the two groups are ulti-
mately included, this procedure represents raw empiricism at its extreme
and maximizes the probability that an item could be selected based on
chance alone. For this reason, the use of large samples and cross-
validation is critical to lessening the likelihood of spurious results. In
addition, such a blindly empirical approach often results in selected items
that are criticized for lacking relevance and for contributing to adverse
impact (Pace & Schoenfeldt, 1977). Consideration of these issues is impor-
tant in item selection and will be discussed in more detail later.

Following initial item selection, response options or categories must
be selected. For some items, suitable response categories will be obvious,
as in the case of "marital status." Continuous variables, however, require
somewhat arbitrary categories, perhaps using equal frequencies or equal
intervals within the category to divide the responses. Another method is
to use trial and error to determine the categorization that best brings out
the differences between the groups. This approach capitalizes on chance
differences that may result in instability, and England (1971) recommends
the method of equal frequency classes. Also, some items may require the
clustering of responses into groups, as would be necessary for the item
"previous occupation." If the investigator wishes to specify response
categories in advance, a rational approach might be used, perhaps guided by
the results of previous research.

Once the responses of the criterion groups are categorized, the per-
centages of each group in a particular category are compared and weights
are assigned on the basis of group differences. These weights may then be
transformed into smaller, positive values for ease in future scoring based
on tables originally developed by E. K. Strong. For example, assume that
for the item "marital status," 25% of the high criterion group and only 4%
of the low criterion group belong to the response category "widowed."
Based on this 21% difference, an initial weight of +6 is assigned, which is
then transformed to an assigned weight of +2. In England's (1971) ap-
proach, those items that do not discriminate between the two groups (in
terms of percent difference) are dropped, and responses that are associated
more with the low than the high group are included but receive a low or
zero assigned weight.

At this point, a total WAB score can be obtained for each individual
and a point-biserial correlation can be computed between criterion group
membership and WAB score. It is critical, however, that the correlation be
cross-validated on the holdout criterion groups that were not used in
deriving item response weights. Again, cross-validation is especially
necessary because WAB procedures are blindly empirical and many of the
observed differences in weights may reflect chance fluctuations rather than
true differences (Cascio, 1982).
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The final step in the WAB procedure is to establish the cutoff score
that attempts to place the maximum number of persons, according to their
total scores, in the proper criterion group. In other words, the cutoff
score should separate the high from the low criterion groups with a minimum
of overlap (England, 1971). In some cases, this may be done by visual
inspection of the two group distributions. When questionable, however, a
procedure called maximum differentiation can be implemented through a table
that compares the percentage of each group scoring at or above each pos-
sible total score on the WAB. The point at which the difference between
the percentages is greatest is the optimal cutting. score. Cascio (1982)
advocates taking other factors, such as market conditions and the cost of
erroneous acceptances or rejections, into account as well.

Before we turn to a discussion of the advantages and disadvantages of
WABs, it is again noted that construction methods in addition to the one
discussed do exist and may be more appropriate for certain purposes. The
approach of England (1971), however, appears to be the most widely used for
construction of WABs.

Advantages and Disadvantages. Perhaps the primary advantage of the
WAB procedure is that this procedure, or a similar form, has worked well in
the past. Research that will be discussed in more detail later has demon-
strated substantial validity with the WAB, a conclusion that also has
intuitive and anecdotal support. Because of the wide use of and confidence
in application blanks, there is often less applicant resistance to them
than to temperament inventories or cognitive tests. WABs can be completed
quickly, are verifiable, and combine easily with other sources of informa-
tion. In addition, the cost and time involved in developing a WAB can be
nominal.

The disadvantages of WABs pertain mainly to the limitations of any
purely empirical scales. As pointed out by Weiss (1976), WABs are devel-
oped in much the same way as were the occupational scales of the Strong-
Campbell Interest Inventory. Like those scales, the WAB yields what might
be termed a "blind" empirical prediction that lacks broad interpretability
and impedes gains in conceptual understanding. For example, the finding
that marital status, education, and height all are related to length of
employment does little to explain why this occurs or why other variablesmay be unrel ated.

A second disadvantage is somewhat related. WABs are usually developed
for a specified and often narrow criterion (e.g., absenteeism) and a speci-
fied and often narrow population (e.g., Acme truck drivers). Because of
the empirical construction of the WAB, it is not likely to generalize well
to other organizations, types of people, or related criteria. Empirical
construction techniques may also lead to adverse impact and legal problems
(Pace & Schoenfeldt, 1977). Further, the validity of a WAB may decrease
rapidly as a function of time (Dunnette, Kirchner, Erickson, & Banas, 1960;
Wernimont, 1962), although Brown (1978) showed this is not always the case.

Biographical Information Blanks

As mentioned, the biographical information blank (BIB) is somewhat akin to
the WAB, although there are important differences. Owens (1976) defines a
BIB as a standardized data form, commonly composed of multiple-choice
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items, that permits the respondent to describe him- or herself in terms of
demographic, experiential, or attitudinal variables. These variables are
presumed or demonstrated to be related to temperament variables, personal
adjustment, or success in social, educational, or occupational pursuits.
The items attempt to elicit factual data and the attitudes, feelings, and
value judgments that result from prior experience. Like the WAB, the
emphasis is on past, not present, behavior. BIBs are broader in item
content, however, and emphasize self-description over demographic charac-
teristics.

Item Construction. Perhaps the most important consideration in con-
structing and/or selecting items is maximizing validity. As would be
expected, Williams (1961) found that items which he hypothesized would be
related to a criterion of enlistment or nonenlistment were later found to
be valid a much higher proportion of the time than items for which a 2?
hypothesis was not developed. Buel (in a 1971 personal communication cited-f-
in Owens, 1976) showed that items of a strictly historical nature were not
valid as often as those in which opinion, attitude, and value dimensions
were implied. Owens (1976) wrote that, based on his experience, items in
which the response options lie along either an apparent or a demonstrated
continuum are preferable to noncontinuum items in terms of validation
probability.

In an investigation of reliability, Owens, Glennon, and Albright
(1962) found that four item-construction rules were related to later test-
retest consistency. These are: (a) Brevity is desirable; items with fewer
words were found to elicit responses that were more consistent across
administrations. (b) Whenever possible, numbers should be used to graduate
or scale, and to define options or alternatives. (c) Either all response
options should be covered or an "escape' option should be provided. (d)
Items, particularly item stems, should carry a neutral or a pleasant conno-
tation for the respondent.

Key (Scale)Construction. Traditionally, the BIB has shared many of
the empirical key construction techniques that have been used in WAB con-
struction. Those items that were related to the chosen criterion (differ-
entiated between high and low groups) were retained and those items found
to be unrelated were discarded. These empirical keying methods became so ' "
commonplace that Long and Sandiford (1935) were able to review 23 different
methods (Mitchell & Klimoski, 1982).

As was mentioned for the WAB, however, a blindly empirical approach
has been criticized for its lack of interpretability and advancement in
conceptual understanding. Thus, as has been the case in other noncognitive

" areas (Clark, 1961; Hase & Goldberg, 1967), attempts have been made to
develop "rational" scoring systems. Among the first of these systems was
the work of Loevinger, Gleser, and DuBois (1953) who demonstrated that by
maximizing the homogeneity of each subtest (scale) and minimizing the
correlations between subtests, the discriminating power of a biographical
inventory was maximized. Morrison, Owens, Glennon, and Albright (1962)
showed that factorially derived biographical data dimensions could be used
to interpret the differing profiles of three criterion groups. In a fol-
lowup study, Baehr and Williams (1967) obtained 15 factors, nearly all of
which discriminated among the 10 occupations included in the sample at
the .0001 level of significance. Similar results were obtained by Klimoski
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(1973) with various types of engineers.

Factor-analytic techniques, however, may not lend themselves to easy
development of scoring keys for predictive purposes, and so Matteson (1978)
adapted the procedure of DuBois, Loevinger, and Gleser (1952) in construct-
ing homogeneous biodata keys. This technique involves grouping items into
clusters, on the basis of subjective judgment of item content, and then
generating a covariance matrix. From each cluster, a nucleus of three
items is chosen that has a high internal covariance value. Then, items
from the cluster are added singly to the key and retained only if theyincrease the saturation of the key. Results of the study indicated that
the predictive power of the homogeneous keys was approximately equal to
that found with the empirical key. Similar results have been found in the
areas of temperament (Hase & Goldberg, 1967) and interests (Reilly &
Echternacht, 1979).

Mitchell and Klimoski (1982) set out to test three hypotheses re-garding the keying of biodata items via England's (1971) empirical approach

(that often results in heterogeneous keys) versus a factor-analytic ap-
proach (that results in homogeneous or "rational" scoring keys). The
hypotheses were: "(a) the derivation validity would be higher for the
empirical approach, (b) the rational approach would produce a validity that
would suffer less shrinkage on cross-validation, and (c) the cross-
validities of the rational versus empirical methods would not be substan-
tially different" (p. 412). The empirical key was constructed based on
item-criterion relationships while the rational key was developed from
factor analyses of the items. Derivation validity coefficients were .59
for the empirical approach and .36 for the rational approach. Upon cross-
validation, the empirically derived validity fell to .46 while the ration-
ally developed validity stayed at .36. Thus, the first two hypotheses were
confirmed, but the empirical approach was found to be superior in the test
of the third hypothesis. In their discussion of these results, however,
Mitchell and Klimoski stated that the difference in validity between the
two approaches was not practically significant.

To summarize, the construction of BIBs has historically been directed
more toward achieving empirical prediction than producing a rational
scoring system that would allow conceptual advancement. A number of
studies have attempted to address this imbalance and their results suggest
that such effort will be profitable in advancing the understanding and
utility of the domain.

While the increased conceptual orientation is laudable, it is noted
that such effort accrues much of its value through previous empirically
demonstrated validity. Meehl (1954) pointed out that there is the discrim-
inative (or validating) use of statistics as well as the structural (or
analytic) use. The two uses correspond to an empirical approach that makes
few assumptions in testing for relationships (in search of basic findings),
and a factor-analytic approach that presupposes certain empirically based 71
assumptions (from previous research). The two methods differ in both aim

and assumptions, and yet are complementary in the development of the opti-
mal biodata instrument. Further, the paucity of studies using a rational
keying approach clearly warrants additional research, but acquires much of
its direction from the wealth of previous empirical findings.
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Additional Measurement Concerns

Accuracy/Faking. As stated earlier, the use of biographical data is
based on the "past predicts future" axiom that presumably affords it an
advantage over other types of measures. If, however, biodata is to capit-
alize on the axiomatic relationship, it presumably must reflect an accurate
picture of what the past actually was. Inaccurate information would elim-
inate this advantage and might result in lower obtained validities. Sur-
prisingly, there have been relatively few published investigations of the
level of accuracy of self-reported biographical data, and its effect on
validity.

Among the first relevant findings was that of Moore (1942) who re-
ported that, for Army personnel in World War I, only 6% of those claiming
to be skilled in a particular trade actually had adequate skill, while over
30% were totally inexperienced. Lipsett (1946) and Goheen and Mosel (1950)
found considerable discrepancies between information on civil service ap-
plications and the results of later investigations. On the other hand,
Harris (1946) reported that military personnel rarely falsified previous
psychiatric experiences, a conclusion supported by Conrad and Ellis (1948).
Correlations ranging from .90 to .98 we,,e obtained by Keating, Paterson,
and Stone (1950) between interview information and previous employers'
records. Similar correlations were obtained by Mosel and Cozan (1952) with
application blank data.

Perhaps the most serious questions regarding biodata accuracy have
been raised by Goldstein (1971). Using a sample of 94 job applicants, he
found substantial discrepancies between the reported information and that
supplied by previous employers. These discrepancies varied by item, but
for the item "previous job duration," 57% of the applicants provided dis-
cordant data that were almost always an overestimate and by an average of
16 months. By contrast, Cascio (1975) found a median accuracy correlation
of .94 for BIB information, although this was not in a selection setting.

Schrader and Osburn (1977) investigated the problem from the perspec-
tive of the faking literature by comparing the responses of students to a
BIB under instructions to fake (Time 1) and to respond honestly (Time 2).
Results indicated that subjects were able to substantially distort their
scores in a positive direction under faking instructions, but a warning of
a lie scale was an effective deterrent to faking during the honest (Time 2)
administration. Haymaker and Erwin (1980) showed that it is possible to
construct a faking key that can be effectively used to adjust BIB scores.
Such adjustments acted to decrease mean scores, increase score variances,
and had either no effect or a positive effect on validity.

Conclusions are difficult to draw from this relatively small number of
somewhat heterogeneous studies concerning the accuracy or fakeability of
biodata instruments. It has been definitely shown that responses can be %7
distorted, either under instructions to do so or in a selection setting. -e.
Nevertheless, the prevalence of this state of affairs is questionable. The
finding that a faking scale or faking scale warning is effective in re-
ducing distortion suggests that users of biodata instruments would be well 

PI

advised to use one of these procedures. Finally, the assumption that
accurate life history is a better predictor than an individual's perception
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of that life history, even if such perception is inaccurate, is basically
untested.

Reliability. The majority of studies investigating the reliability of
biodata keys have used the test-retest method, and have obtained quite
respectable coefficients. Reliabilities of .82 to .88 were obtained for
ninth-grade students responding to the empirically keyed biodata form of
the Institute for Behavioral Research in Creativity (IBRIC, 1968) which
includes In excess of 100 items. Chaney and Owens (1964) obtained a figure
of .85 with an 82-item form administered to college students with a 19-
month interval. Erwin and Herring (1977) reported that correlations be-
tween the blodata scores of Army recruits obtained at administration during
initial enlistment processing and several weeks later after entering the
Army were .91 and .85, using BIBs of 67 and 36 items respectively. Simi-
larly, in the manual for the 278-item Aptitude Index Battery (a BIB used in
the life insurance industry), the Life Insurance Marketing and Research
Association reported a test-retest reliability of .90, based on samples of
more than 5,000 job applicants with an interval of up to 5 days (LIMRA,
1979). Mumford and Owens (1982) employed a factorially derived, 389-item
battery and obtained test-retest coefficients ranging from .91 to .97 for
males and from .77 to .97 for females.

In addition, one study was located that obtained estimates of internal
consistency reliability. Baehr and Williams (1967), using factorially de-
veloped scales of only 4 to 13 items, reported KR-20 reliability estimates
ranging from .43 to .76 with a vocationally heterogeneous sample of 680
male subjects.

Legal Issues. The Uniform Guidelines on Employee Selection Procedures
(Equal Employment Opportunity Commission, 1978) specify that any selection
procedure that has an adverse impact on members of a subgroup is illegal
unless its job relatedness can be demonstrated (see also Griggs v. Duke
Power, 1971). Since a number of biodata items ask explicitly for the
individual's subgroup membership (e.g., marital status), they by definition -
could have adverse impact if used as one factor in employment decisions.
Items may also have more subtle adverse impact. For example, Rosenbaum
(1976) found that individuals with Detroit addresses were more likely to
have been caught stealing than persons who lived outside the city limits.
As Pace and Schoenfeldt (1977) pointed out, this item has adverse impact on
black applicants to the extent that they are more likely than white
applicants to live within city limits.

An issue related to adverse impact is that of item objectionability.
While objectionable items may not always be discriminatory, they certainly
will contribute to a larger number of complaints, and are often associated -
with adverse impact. It is interesting that of the eight WAB items that
England's (1971) review found to be valid in three or more occupational
areas, all would probably be considered either objectionable or discrimina-
tory today. This is also true of some items commonly used in military *1k

research (e.g., number of arrests or school suspensions). E
Since it is clear that a number of biodata items may be problematic in

this respect, three possible solutions have been suggested. The first is
to demonstrate job relatedness, as is typically done in a criterion-related
validity study. Since only those items that are empirically related to the
criterion are retained, any adverse impact might be assumed to be
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justifiable. Based on Albemarle Paper Co. v. Moody (1975), however, the
Uniform Guidelines (1978) state that: "In conducting a validation study,
the employer should consider available alternatives which will achieve its
legitimate business purpose with lesser adverse impact" (p. 38291).

The second option, therefore, is to screen out those items with ad-
verse impact and identify new items of equal or higher validity that are
not discriminatory. One way to do this is to write items, based on job
analysis information, that tap the experiential or success dimensions of
the job. Not only would such an approach contribute to high criterion-
related validity, it is also more defensible legally and more likely to
produce a form to which applicants are receptive.

A third technique has been suggested by researchers such as Rosenbaum
(1976), who advocated the use of different scoring keys for each race-sex
group. Thayer (1977) reported that the score distribution on the Aptitude
Index Battery, a life insurance biodata inventory, is slightly lower for
blacks and Hispanics and lower still for women but, through scaling adjust-
ments, adverse impact is reduced or eliminated with little effect on valid-
ity. Finally, Reilly and Chao (1982) concluded that the validity and
fairness of biodata can be expected to hold for minority and majority
groups, although different keys may be needed for males and females.

Structural and Conceotual Issues

Historically, much of the effort within the biodata domain has pro-
ceeded with little or no consideration of the basic dimensions of biogra-
phical information. In fact, this lack of conceptual orientation has been
the major criticism of the area: "Most users of the (biodata) method have
been more intent on achieving statistical prediction than on gaining an
understanding of the dynamics of success which may be suggested by the
data" (Dunnette, 1962, p. 299). In attempting to correct this problem,
more recent research has been directed at conceptual groupings, both of
items and of persons. Grouping of items has usually taken the form of
factor analysis.

Factor Analysis

Among the first systematic attempts to group biodata items into mean-
ingful conceptual dimensions was that of Morrison et al. (1962). A princi-
pal components factor analysis of 75 criterion-developed life history items
and three job criteria was performed, yielding five factors that accounted
for 23% of the total variance. The authors wrote that the relatively small
proportion of variance accounted for is to be expected with heterogeneous

- life history data, but that the dimensions uncovered were nevertheless
useful in examining the differential profiles of the criterion groups.

In a similar study, Baehr and Williams (1967) factored 150 multiple-
choice biodata items, dropped 45 because of low or ambiguous loadings, and
then rotated to both oblique and orthogonal factorial structures. Fifteen
primary factors were obtained that accounted for 43% of the variance, as
well as five second-order factors that were largely uncorrelated. The
factors were found to be useful in discriminating among occupational
groups, and as is typically found in biodata factoring, the orthogonal and
oblique solutions were quite similar.
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The generalizability of the factorial approach for biodata has been
supported by Cassens (1966) who showed that the factor structure of a BIB
was virtually the same for individuals in both North and South America.
Similar findings for various age groups were obtained by Schmuckler (1966)
in factoring a BIB.

Perhaps the most notable results of the factor analytic studies in the
biodata area were reported by Owens and Schoenfeldt (1979) in summarizing
well over a decade of research. The first series of factor analyses they
reported was performed on the responses of 1,700 male freshmen at Purdue
University to 659 rationally chosen items (from an original pool of 2,000
items). Eight factors were ultimately obtained, and a total of 389 items
retained. Next, the number of items was reduced to 275 because of computer
limitations, and the responses of 1,037 male and 897 female freshmen at the
University of Georgia were factored. Rotation to an orthogonal varimax
criterion of simple structure resulted in 13 male data factors and 15
female data factors that were sizable and interpretable.

Owens and Schoenfeldt (1979) reported that these analyses led directly
to the development of a 118-item short form, the Biographical Questionnaire
(BQ), composed of the items with the highest loadings. This form was
administered to virtually all incoming University of Georgia freshmen from
1970 through 1973, with results supporting the factor structure obtained
from the 275-item form. The factors obtained are as follows:

Males Females

Warmth of Parental Relationship Warmth of Maternal Relationship
Intellectualism Social Leadership
Academic Achievement Academic Achievement
Social Introversion Parental Control vs. Freedom
Scientific Interest Cultural-Literary Interests
Socioeconomic Status Scientific Interest
Aggressiveness/Independence Socioeconomic Status
Parental Control vs. Freedom Expression of Negative Emotions
Positive Academic Attitude Athletic Participation
Sibling Friction Feelings of Social Inadequacy
Religious Activity Adjustment
Athletic Interest Popularity With Opposite Sex
Social Desirability Positive Academic Attitude

Warmth of Paternal Relationship
Social Maturity

More recently, Neiner and Owens (1982) examined the temporal stability
of the factor structure by collecting information in 1975 on the 1968
freshman class sample. Twenty-five percent of that class had both com-
pleted their bachelor's degree in four years and returned a 97-item BIB
about their post-college experiences. To compare the factor structures
resulting from the two inventories, canonical correlations were computed
for both males and females. The obtained correlations for the same set of
subjects between the underlying dimensions in 1968 and in 1975 ranged
from .56 to .64, thus supporting fairly good stability of biodata dimen-
sions over a 7-year period.
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The Owens and Schoenfeldt (1979) factors, although constituting per-
haps the most thoroughly replicated structure in the biodata domain, have
been criticized as being characteristic only of University of Georgia
college students. Thus the investigation by Eberhardt and Muchinsky
(1982b), which also was based on a large sample size (816) but from a
different sample of undergraduates at Iowa State University, represented an
important test of generality. The factors obtained were virtually identi-
cal to those of Owens and Schoenfeldt for males, but differed on 6 of the
15 factors for females. These results suggest that the basic dimensions of
biographical data as assessed by the BQ are remarkably stable for males,
both across samples and over a period in excess of 10 years. Similar but
weaker conclusions may also be drawn for females, perhaps due to the factor
structure reflecting the changing life experiences of women in the last
decade.

Since very few standardized BIBs are in wide use, and the number of
large-scale factor analyses performed has been relatively small, it is
difficult to say whether the factor structure reported by Owens and
Schoenfeldt (1979) and Eberhardt and Muchinsky (1982) is similar to what
would be obtained with biodata instruments quite different from the BQ.
There appear to be some corollaries with the results of Morrison, Owens,
Glennon, and Albright (1962) and particularly with Baehr and Williams
(1967). This is clearly an area that requires further explication, how-
ever, since it influences not only how we think about biographical data,
but also how measurement instruments might best be constructed and used. A
stable, replicable, and generalizable structure of biodata dimensions is
also important in another usage of biographical information--that of clas-
sifying persons into homogeneous subgroups that differ on important charac-
teristics.

Developmental-Integrative Model

Following the lead of Cronbach (1957) in calling for increased links
between the experimental and correlational disciplines of psychology, Owens
(1968) proposed a linking vehicle that he entitled the developmental-
integrative (D-I) model. This model was designed to provide knowledge of
behavior antecedents, a major weakness of the correlational approach, while
also incorporating measures of individual differences, the major deficiency
of the experimental method. The model is depicted graphically in Figure 1.

Each subject completed a life history (L.H.) or biodata form designed
to assess the major dimensions of his or her development. The matrix of
item intercorrelations on this inventory is then factored and each subject

" is characterized by a profile of his or her component scores. The D
o statistic (Cronbach & Gleser, 1953; Osgood & Suci, 1952) is then employed

to express interprofile similarity in terms of a matrix of distances be-
tween subjects. Finally, the Ward and Hook (1963) hierarchical grouping
program is used to cluster profiles into the optimal number of subgroups or
families (A through E in the diagram).

After the subgroups are defined, it is necessary to determine whether

their characteristics are stable when assessed by methods other than self-
report biodata. Thus the marker variables (XI through X ) represent a
broad spectrum of tests, such as personality and interest inventories, thataid in explicating subgroup characteristics as well as determining whether
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Figure . The developmental-integrative model (From "Toward One Discipline
of Scientific Psychology" by W.A. Owens, 1968, American Psy-
chologist, 23, p. 783. Copyright 1968 by American Psychologist.
Reprinted by permission.)

there are real differences between them. In addition, the experiments and
field studies shown at the far right in the model serve a similar purpose
in providing feedback of the effectiveness of the subgrouping. Except that
the primary unit of study is the subgroup, this procedure is highly similar
to that described by Cronbach and Meehl (1955) for construct validity,
involving an accumulation of evidence from a number of different sources.

Owens and Schoenfeldt (1979) listed three reasons why biodata appears
to be an optimal vehicle for forming the homogeneous subgroups. First,
biodata instruments tend to have high criterion-related validity; the
extensive evidence for this conclusion is documented later in this report.
Second, since biodata factors tend to be orthogonal, their validity is
largely differential validit gen er y helpful in classification.
Third, since the model is essentially a formalization of the "past predicts
present" axiom, biodata devices provide broad, economical, and standardized
measures of the past that provide data amenable to subgrouping.

- Implications and Applications. Owens and Schoenfeldt (1979) listed
several possible applications for a well-validated D-I model, largely
resulting from the efficiency of making numerous attributions about an
individual after completion of just one brief inventory. They note that
such attr'ibutions would be probabilistic, depending on the accuracy of sub-
group classification and the generalizability of previous findings about
subgroup membership to new and different settings. With respect to the
accuracy of classification, the authors reported that shrinkage in the fit
of subjects to subgroups amounted to less than 8% in slotting the Univer-
sity of Georgia freshmen of subsequent years into the subgroups as defined

in 1968. Given that some of this shrinkage may be due to true yearly
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variation in the student population, subgroup classification appears quite
accurate.

The generalizability question may also be less intractable than it
might appear, assuming, of course, that previous findings may be considered
reliable. Much of the work with validity generalization (Schmidt & Hunter,
1977) suggests that previous assumptions about the situational specificity
of validity results are more the result of statistical artifacts and samp-
ling error than real differences in predictive effectiveness across set-
tings. Brown (1981), however, using a BIB rather than the cognitive tests
normally employed in these studies, showed that the overall validity of a
BIB can be moderated by company differences.

4Thus, it may be that stable and well-validated subgroups of people can
be formed on the basis of biographical data. Such procedures would have
wide applications and implications in the study of human behavior. In the
area of personnel research, obtaining relationships of subgroups with
criteria would be very helpful for selection purp6ses, and of even more
utility in classification.

An earlier study supporting this assertion was conducted by Lunneborg
(1968), who found that biodata's effectiveness in absolute prediction was
greatly outweighed by its utility for differential prediction, the opposite
of what was found for cognitive variables. Since classification largely
involves differential prediction, Lunneborg's results anticipate later work
with the D-I model's classification of subgroups.

Among the first practical applications of the subgrouping methodology
was the work of Strimbu and Schoenfeldt (1973), who investigated its util-
ity in predicting drug usage patterns and attitudes. Drawing on the data
base accumulated by Owens and his colleagues at the University of Georgia,
these authors selected a sample of 1,004 males and administered a drug
usage and attitude questionnaire. Each member of the sample clearly be-
longed to only one subgroup, thus allowing subgroup and biodata factor
comparisons of users versus non-users. Results showed that subgroup mem-
bership was significantly related to the criterion, and that the biodata
factors associated with subgroups were meaningful in interpreting drug
abuse corollaries.

Schoenfeldt (1974) proposed a systems model of classification that
takes into account both individual and job characteristics. As with the D-
I model, individuals are placed into subgroups that are homogeneous with
respect to past behavior. Similarly, jobs are classified into families
that are homogeneous with respect to their psychological requisites. To

* validate the model, Schoenfeldt used the subgroups available from the 1968
University of Georgia freshman class and formed job families based on the
number of college courses completed in the ensuing 4 years in each of 12
homogeneous areas. The subgroups were compared across each of the job
family profiles and on other academic criteria, such as grade point aver-
age.

Results showed that the subgroups differed both significantly and
meaningfully in the great majority of cases. In addition, the findings
were cross-validated with the 1970 class and held up well. Schoenfeldt
remarked that the importance of this approach is that it acknowledges that
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most people can do many (if not most) of the jobs that need doing; classi-
fication is simplified and enhanced, however, by using homogeneous sub-
groups and job families that have much in common.

Morrison (1977) tested a simpler version of the Schoenfeldt procedure
in an industrial setting by factor analyzing the responses of workers to a
BIB. He formed two job families and employed discriminant analysis to
identify the factors that best differentiated between the families. The
linear function derived from the validation group was then used to predict
job family membership in the cross-validation sample. Results showed that
three of the eight obtained factors significantly differentiated between
the job families, correctly classifying 70% of the workers. Although this
was only a 10% improvement over base rate, Morrison concluded that the
discriminant analysis appeared to be useful for decision making.

The next development was that of Brush and Owens (1979), who blended
the more elaborate design used by Schoenfeldt (1974) with an industrial
setting similar to that of Morrison (1977). Homogeneous subgroups of
employees were formed based on a factor analysis of responses to a BIB, and
the assignment of each individual to his or her most appropriate subgroup.
Cross-validation did not shrink the percentage of subjects fitting the
structure. Jobs were clustered based on the similarity of profiles that
were derivet, from an examination of the distributions of job analysis
variables. Finally, the subgroups were compared on six demographic and
industrial criteria, and the overlap between subgroups and job families was
computed.

Significant relationships were found with all criteria except race,
and the subgroups frequently exceeded the base rate of membership in a job
family by 15 to 25%. Base rate in a job family was equal to the percentage
of the total sample expected to belong to a particular family irrespective
of such factors as selection and classification. Thus, for 11 of the 18
subgroups, a consideration of subgroup membership yielded a significantly
different prediction of job family membership than base rate alone. Fur-
ther, an examination of the subgrouping classification showed that it was
meaningful and suggested important ways in which the match between persons
and jobs could be improved.

Brush and Owens argued that the combination of subgrouping persons and
clustering jobs has demonstrated utility for job descrip'ion and classifi-
cation, personnel selection and placement, manpower allocation and plan-
ning, and management information systems. They wrote: "Rather than se-
lecting the right person for the right job vis-a-vis a traditional ap-
proach, emphasis is placed upon classifying applicants to that job family
for which they have the necessary psychological requisites" (p. 381).
Lastly, they saw the approach as more humanistic, by reducing the possi-
bility of keeping capable people out of the organization and maximizing
opportunities for available personnel.

Two additional studies have attempted to increase conceptual under-
standing of biodata through examining its relationship with vocational
interests. Eberhardt and Muchinsky (1982a) investigated the differences on
biodata factors of groups formed on the basis of Holland's hexagonal in-
terest classification. Their results showed significant analysis of vari-
ance group effects for approximately one-third of the biodata factors for
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both sexes. In addition, results from regression analyses and multiple
discriminant analyses of the data supported the hypothesis that a person's
optimal vocational type is shaped to some extent by his or her life-history
experiences.

In a related study, Mumford and Owens (1982) computed correlations
between the items of the Biographical Questionnaire and total score on the
scales of the 1968 version of the Strong-Vocational Interest Blank. Sig-
nificant item-scale correlations were clustered on the basis of similarity
in item content, after which the nonsignificant items were similarly as-
signed to a cluster. Finally, the percentage of "significant" items within
a cluster was computed to determine the significance of the results for
each cluster. Although the authors conceded that interpretation of these
data is complex, they believed their results support the generalization
that life history is closely, and perhaps causally, related to vocational
interests.

Thus, both of these studies suggest that biodata may be conceptualized
in a way similar to that of Owens (1976) who ". . . proposes that biodata
be regarded as providing a postmortem view of the development of the indi-
vidual--an inverted pyramid of a series of life events" (p. 625). Hence, a
conceptualization of biodata is valuable not only in the "past predicts
present" sense, but also in gaining a fairly standardized understanding of
how an individual has developed and of the occupations and activities for
which he or she is best suited.

Summary. Although a lack of conceptual development has been the
primary criticism of the biodata area, some progress has been made, par-
ticularly by Owens, Schoenfeldt, and colleagues at the University of
Georgia. There appears to be good agreement on the factor structure of the
Biographical Questionnaire with college students, but whether similar re-
sults would be obtained with other instruments and populations is largely
unresearched. The developmental-integrative model appears promising for
both selection and classification, especially when combined with job family
grouping, but it also is relatively unresearched. Given the known predic-
tive validity of biodata and its intuitive appeal as a tool for greater
understanding of individuals, further conceptually oriented research would
seem to be of high potential in explicating how life history is related to
current behaviors and capacities.

Validity Research

In comparison with other measures of individual differences in human
attributes, research on biodata validity has been somewhat narrow in empha-
sis. The overwhelming proportion of studies have been of criterion-related
validity, with relatively little research on construct validity. This
research emphasis may well be related to the heterogeneous constructs
implicit within many biodata items, since life-history events often involve
the confluence of several attributes that are conceptually distinct yet
difficult to disentangle.

While this heterogeneity may impede explication of one specific con-
struct, it is likely related to the efficacy of biodata in criterion-
related validity studies. For example, an individual's high school grade
point average is an excellent predictor of later performance in college,

106



_____________________________________________________ I V V V V- W 7IJ ',-%U 6 ~U 1-f V U k'U\ . V

probably because the item implicitly includes a simultaneous assessment of
motivation, emotional stability, academic interest, and cognitive ability,
as well as other quite distinct constructs. Since each of these attributes
is likely related to later academic performance, one might expect high
criterion-related validity as well as problems in assigning the item to
only one construct of interest. The nature of the domain's content may
thus have much to do with the relative preponderance of the criterion-
related study, and the ensuing discussion is a reflection of this state of
affairs. We begin with a discussion of content validity.

Content Validity

Content validity is generally thought of as the degree to which the
content and format of a test correspond to a domain of relatively clear-cut
knowledge or behavior (Guion, 1976). An assessment of the content validity
of a BIB primarily involves three separate questions (Lammlein, 1982).
First, are all or most of the important areas of knowledge or behavior in
the domain represented on the test? Second, given that they are repre-
sented, do these important areas receive an appropriate amount of emphasis
on the test? These first two questions involve, respectively, the ideas of
representativeness and fidelity (Fitzpatrick & Morrison, 1971). Finally,
is the item endorsement-rate of the sample (or test) comparable to that of
the domain?

It can be seen that an evaluation of content validity is a rational
process directed primarily toward inventory construction. The author of
each biographical inventory must determine the representativeness, fidel-
ity, and endorsement rates of the form's items in depicting the desired
domain. While these are difficult concerns for any inventory, they may be
especially problematic for biodata since it is less well understood concep-
tually and defining the domain is more difficult. Thus, a BIB author who
wishes to claim content validity must carefully document the steps taken in
inventory construction to assure that the sample of selected items meets
the appropriate content validity criteria. For a given job or job family,
a job analysis would be instrumental in this process, since it defines the
domain and establishes the importance of each aspect of the job. Unfor-
tunately, a systematic description of how a biographical inventory has been
developed with content validity concerns in mind has rarely, if ever, been
reported in the literature.

An aspect of content validity that has received more attention in the
literature is the identification of items that tap things outside the
domain of interest--that is, are content invalid. As alluded to earlier,
this has been of special concern when a blindly empirical approach was used
in test construction, sometimes resulting in inventory items that do not
appear to be representative of or even related to the domain in question.
If such items are to be included in the inventory, they must be justified
on grounds other than content validity. It may be preferable to develop
alternate items that contribute to both content and criterion-related
validity.

Criterion-Related Validity

As noted earlier, criterion-related validity has been the forte of the
biodata area, with numerous studies of both predictive and concurrent
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text presentation loses a degree of precision and detail in exchange for
the simplicity of an overall statistic. Thus, the interested reader may
wish to examine the studies individually in the appendix for more complete
information. Also, it is noted that for the 70% of the investigations that
included cross-validation, only the cross-validated correlations are re-
ported.

The summary correlations obtained in this review are somewhat lower
than those found in previous reviews. Three aspects of the present data
summarization procedure may account for this state of affairs. First, when
information was initially assembled, investigations with negative or modest
results were included even if they were preliminary studies from which
overall high validities might not be expected.

Second, since a number of investigations reported correlations between
single items and the criterion, the findings could be reported based on all
of the obtained correlations or on only those for which a reasonable rela-
tionship might be expected. Ghiselli (1966, p. 21) stated that for non-
cognitive predictors, the only correlations reviewed were those in which
the trait tapped by the predictor appeared relevant to the job. In the
present review, however, all correlations were considered rather than allow
the possibility that the results might influence selection of the "rele-
vant" items.

Third, unlike reviews such as those by Ghiselli (1966) and Reilly and
Chao (1982) that reported an average correlation, this review reports
medians. Since the highest correlations typically depart more from the me-
dian than the lowest, an overall median is often slightly lower than an
overall average.

It is recognized that the summary correlations reported will be some-
what attenuated as a function of the above procedures, and that they may
well be spuriously low. On the other hand, these rather conservative
estimates are perhaps more typical of biodata validity as it is found
across the spectrum of its utilization. The summary correlation does not
reflect the importance of carefully completed, iterative research that
builds on previous findings and often yields substantially higher relation-
ships with criteria. In fact, as Ghiselli (1966, 1973) has argued, the
maximal validity of tests is of great interest since it illustrates what an
inventory can do under optimal conditions. Maximal validities are listed
in the "Correlation Range" category of the summary tables and discussed in
the text as well.

Training Performance. This category includes validity studies that
assessed the relationship between biodata and success in a training pro-
gram. Measurement of training performance includes such subcategories as
(a) objective measures such as test scores, (b) subjective measures such as
instructor ratings, (c) a combination of these two, (d) completion versus
noncompletion of the course (go/no-go), and (e) hands-on or work sample
measures.

The results of the 18 correlational studies are summarized in Table 1;
the studies and the criteria they address are listed in Appendix B. It can
be seen that the overall median validity coefficient is about .25 across
criterion subcategories. The overwhelming majority of these studies (16)
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P
were conducted with military personnel, and the overall median validity is
about the same (.25) when the military studies are considered separately.
More than half of these coefficients were cross-validated and most were
based on substantial sample sizes. None of these studies used hands-on
measures.

In terms of the maximal validity that can be expected from biodata for
training criteria, it is noted that six of the 20 studies reported median
correlations above .38. Four of these were cross-validated (including one
of .57), the median sample size was just under 400, and all six studies
were predictive rather than concurrent. Five of the six studies were
conducted with military samples. Thus, it is quite well replicated that
very good validities can be obtained by using background information to
predict future training performance, particularly in the military.

In addition to the studies that reported results in terms of a corre-
lation coefficient, several other investigations appear relevant. Eaton,
Weltin, and Wing (1982) used a chi-square analysis to show the significant
relationship between scores on the Military Applicant Profile and early
attrition from the Army (while the recruit is undergoing training). Simi-
lar results have been found in the Navy (Booth & Berry, 1978) and in the
Air Force (Lachar, Sparks, Larsen & Bisbee, 1974). Also, a study by
Webster, Booth, Graham, and Alf (1978) is a good example of biodata combin-
ing with other types of measures, in this case producing a cross-validated
coefficient of .47 with training completion in a multiple correlation of
biodata, temperament, interests, and aptitude variables.

Another body of literature that is related to that of training perfor-
mance is the research with educational or academic performance. Biodata
has been found to be an outstanding predictor in this area; in fact, high
school grade point average is consistently the best single indicator of
later college performance (Freeberg, 1967). A number of studies (Farr,
O'Leary, Pfeiffer, Goldstein, & Bartlett, 1971; IBRIC, 1968) have obtained
median validity coefficients in the .60s between a BIB and educational
criteria. As noted by Asher (1972), the fact that previous academic per-
formance is highly related to future academic performance is intuitive, and
probably reflects a greater point-to-point correspondence between predictor
space and criterion space than is typically found in validity studies.

Job Proficiency. This category includes studies of the relationship
between biodata and measures of job performance, such as supervisory or
peer rankings or ratings, job knowledge tests, and such archival production
indicators as units produced and salary or organizational level. A total

- of 36 correlational studies related to job proficiency were located and are
summarized in Table 2 and listed individually in Appendix B. None of these
studies utilized job knowledge tests.

Again, similar results are observed across subcategories with the
overall median validity at about .32. Validities were notably higher for
predictive than concurrent studies, which is noteworthy since numbers of
each type of investigation were approximately equal. Eight of these I
studies employed military samples and yielded results very similar to the
overall predictive validity value (.20). About two-thirds of the studies
were cross-validated, and again, most studies included fairly large samples.
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Table 2

Criterion-Related Validity: Job Proficiency

Criterion Subcategory

Ratings & Archival Job Knowledge
Rankinqs Production Tests

Number of Studies 26 10 0

Median Correlation Overall .32 .31

Predictive .18 .20

Concurrent .38 .42

Correlation Range .00 - .60 .00 - .70

N Range 100 - 3,964 100 - 12,453 ,-

Median N 294 800

Nearly half of the reviewed investigations yielded median values at or
above .40, demonstrating extensive evidence of the potential validity of
biodata instruments for measuring job proficiency. The largest validity
obtained was a cross-validated, predztive coefficient of .70 achieved with
NASA scientists (Taylor & Ellison, 1967), and seven studies reported coef-
ficients in excess of .50. Ten of the 14 studies with validities above .40
included cross-validation and their median N was 226, again adding confi-
dence to the robustness of the findings.

In research other than that reported by correlations, Hinrichs
(1960) found that high performers scored higher on the application blank
than other employees. Tanofsky, Shepps, and O'Neil (1969) showed via
pattern analysis that biodata was predictive of insurance sales perfor-
mance, a finding that has been extensively documented by some 50 years of
LIMRA research (LIMRA, 1979; Thayer, 1977). Kavanaugh and York (1972) used
analysis of variance and found 24 of 41 biodata items to be significantly
related to job performance ratings. Also, Manyak (1975) demonstrated that
profiles developed on the basis of biographical information successfully
discriminated between police officers with high and low supervisory
ratings.

As was mentioned earlier, a handful of biodata items are often collected
along with another measure and will in many cases obtain quite high re-
lationships with job proficiency. Among the predictors that have often
demonstrated this relationship are level of education (cf. Loudermilk,
1966), length of service or experience (cf. Shanthemai, 1978), and previous
academic achievement (cf. Wise, 1975). Although these items are nearly
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ubiquitous in the selection process, a review by Caplan and Schmidt (1977)
concluded that education and experience have zero or near-zero validity
overall. This conclusion notwithstanding, the overwhelming weight of evi-
dence in military research shows such application blank-type items to be
highly valid (cf. Hoiberg & Pugh, 1978).

Job Involvement. The job involvement category includes those studies
that have examined biodata's relationship with job satisfaction, absen-
teeism and turnover, and tenure. Results of the 33 studies in this cate-
gory are summarized in Table 3 and listed in detail in Appendix B.

Table 3

Criterion-Related Validity: Job Involvement

Criterion Subcategory

Job Absenteeism &
Satisfaction Turnover Tenure

Number of Studies 0 15 18

Median Correlation Overall -- .25 .32

Predictive -- .25 .31

Concurrent -- .33 .56

Correlation Range -- .00 - .60 .05 - .74

N Range -- 105 - 20,000+ 74 - 14,738

Median N -- 702 150

The overall median validity coefficient is about .30. Again, the
concurrent studies obtained validities that are higher than those of pre-
dictive investigations. Eighty-four percent of the studies in this cate-
gory were cross-validated, although the sample sizes, particularly for the
tenure subcategory, were somewhat smaller. The nine studies that employed
military samples all demonstrated good prediction, and validities ranged
from .15 to .41 with a median value of .21.

In considering maximal validity, again nearly half of the studies
reported median values above .40. An investigation by Federico, Federico
and Lundquist (1976) obtained the highest validity, a cross-validated,
predictive correlation of .74 with clerical workers. Nine studies reported
values in excess of .50, and all but one of these "maximal validity"
studies was cross-validated, as well as having a respectable median sample
of 218.
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In other research, a number of early investigations demonstrated that
educational level is highly related to attrition from the military (Gordon
& Bottenberg, 1962; Plag & Hardacre, 1964), a finding that has been widely
replicated. More recently, a large-scale, chi-square analysis of the
Military Applicant Profile (MAP), a 60-item biodata form, showed that MAP
scores are highly related to Army attrition, and the relationship is moder-
ated by whether the individual is a high school graduate or not (Eaton et
al., 1982). Robinson's (1972) cross-validated investigation found that
biodata identified 80% of the short-tenure employees at the expense of
rejecting 30% of the long-tenure workers. Other studies demonstrating the
validity of biodata with tenure include Driscoll (1974), and the extensive
research with the Aptitude Index Battery in the life insurance industry
(LIMRA, 1979).

mP

AdJustment. The adjustment category includes studies with the cri-
teria of substance abuse and various other delinquent behaviors related to
disciplinary action or unfavorable discharge from the military. Only six
correlational studies (listed in Appendix B) were located for these cri-
teria, with the results summarized in Table 4.

Table 4

Criterion-Related Validity: AdJustment

Criterion Subcategory

Substance Unfavorable
Abuse Delinquency Discharge

Number of Studies 1 3 2

Median Correlation Overall .26 .20 .27

Predictive -- .14 .27

Concurrent .26 .33 --

Correlation Range .16 - .39 .00 - .63 .07 - .36

* N Range 2,043 100 - 6,185 6,455 - 15,252

Median N 2,043 134 10,854

The overall median coefficient is .26, three of the studies are cross-
validated, and four studies had large samples. Of special note in these
investigations is the work done in the Air Force with the History and
Opinion Inventory (HOI) and its drug abuse and emotional instability sub-
scales. As elaborated by Bloom (1977), the HOI has been used as part of a
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screening procedure that first identifies those recruits who are at risk
for emotional problems in basic training, and then subjects them to further
evaluation. Bloom (personal communication, 1983) reported that the proce-
dure has been effective, not only in identifying those with significant
adjustment problems, but in reducing delinquency problems and suicide.

In other studies, Plag (1962) found that a number of biodata items
were effective in discriminating those with poor potential for adjustment
to the Navy, a finding he later replicated (1969). Plag and Goffman (1973)
obtained similar findings for drug abuse in the Navy, and Jessor, Jessor,
and Finney (1973) found biodata items to be related to marijuana use among
high school and college students. Life history events were shown to be
important indicators of the transition from non-use to use of marijuana in
a longitudinal study by Jessor (1976), with similar results reported for
alcohol abuse by Jessor and Jessor (1975). Also, Kantor and Guinn (1975)
found that, in their sample of 20,000 Air Force enlistees, high school
graduates had significantly fewer disciplinary actions and unsuitability
discharges than nongraduates.

Typical of these studies' findings is the following conclusion from
Nail, Gunderson, Kolb, and Butler (1975, p.177) about Navy enlisted drug
abusers: "Many in this drug abuser population reported problems with
school and legal authorities prior to entering Naval service. Of the total
sample, 30% had been expelled or suspended from high school more than once,
and 38% had been arrested for other than traffic offenses. Only about half
of the sample had completed high school." Finally, Kamp's (1983) review
found that 17 of 20 reported relationships in 10 studies showed a signifi-
cant negative relationship between religiosity (e.g., church attendance per
year) and amount of alcohol and drug use in high school and college
samples.

Validity Issues

One of the principal criticisms of the use of biodata as a predictor
has been the tendency for its validity to erode over time. Hughes, Dunn,
and Baxter (1956) were among the first to document this phenomenon, ob-
serving a steady decline in the validity of a WAB over a 3-year period.
Similarly, Dunnette et al. (1960) witnessed a decline in a WAB's validity
from .74 to .38 over a 2-year period. Wernimont (1962) reported that the
same form's validity had dropped further to .07 after 5 years, although
reweighting it resulted in a correlation of .39. More recently, Brown
(1978) reported the validity, for life insurance agents hired in 1939 and
also between 1969 and 1971, of a biodata form originally validated in 1933.
Despite these intervals of 6 and 38 years and a probable increase in
restriction of range, little, if any, validity was lost over that origin-
ally obtained.

Brown (1978) offered two explanations to account for the discrepancies
between his results and those found earlier. First, the contents of the
scoring were confidential in the Brown study, thus preventing managers from
manipulating the scoring keys such that applicants would pile up in the
favorable categories. Hughes et al. (1956) considered this manipulation to
be the major reason for the drop in validity in their study. Somewhat
related is the "in-use" phenomenon described by Peterson and Wallace (1966)
in which the use of the BIB as part of the selection procedure resulted in
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restriction of range and reduction in validity that would not occur if that
information was unavailable for hiring decisions.

A second possible explanation stems from the very large development
sample size (10,111) in the Brown study that resulted in a 421:1 subject to
variable ratio. Such ratios are much more likely to yield stable results
than those found with the smaller samples of earlier studies. Another
possible source of validity distortion is that managers may make a special
effort in training and supervising those new employees with relatively low
scores on the inventory, resulting in what appears to be either zero va-
lidity or a curvilinear relationship (Brown, 1979).

To summarize, it seems clear that there are several threats to ob-
taining stable validities with biodata instruments, and that large develop-
ment sample sizes and confidentiality of scoring offer partial solutions.
All writers seem to agree, however, that periodic reweighting and rescaling
of items is necessary in addition (cf. Thayer, 1977). Only through such
scoring key maintenance and attention to other distorting influences can
optimal validities be maintained.

Another issue related to the stability of biodata is its validity
after cross-validation, or the amount of shrinkage typically found. Schwab
and Oliver (1974) reported that, after they cross-validated four unpub-
lished studies with validities ranging from .37 to .66, the correlations
shrank to near-zero levels. They argued that this type of finding is
actually fairly common but is suppressed because only those studies ob-
taining significant cross-validities are published in the literature. Al-
though Schwab and Oliver raise an important point, there is reason to
believe the situation at present is much less serious than they depict.
Cross-validation has come to be expected of all correlational studies, and
reviews of biodata validity such as England (1971), Reilly and Chao (1982),
and the present one all have found extensive evidence of validity despite
the near ubiquity of cross-validation. A more plausible explanation for
the findings of Schwab and Oliver and others, is that often the sample
sizes were quite small. Small samples, combined with a blindly empirical
construction technique, are likely to yield substantial shrinkage. Those
studies with larger samples often see very little loss in validity even
with a double cross-validation approach (cf. Webster et al., 1978).

Several investigations have examined the robustness of biodata across
national borders. Cassens (1966) concluded that although specific life
history behaviors differ for workers in North and Latin America, the under-
lying factor dimensions were similar across cultures. Laurent (1970)

* computed the correlations between scores on a BIB and a composite criterion
of management success for managers in Norway, Denmark, the Netherlands, and
the United States and reported that validities in all samples were similar,
with a median value of .60. Similar results were reported by Hinrichs,
Haanpera, and Sonkin (1976), who found a median validity coefficient of .42
and a moderate degree of consistency across samples of salesmen from five
European countries and America. Finally, Nevo (1976) found a brief BIB
valid in predicting military rank for Israeli soldiers.

A final issue to be discussed is that of differential biodata validity
for members of different subgroups. With respect to race, there appears to
be little difference in the validities obtained between whites and minority
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group members. For example, Cascio (1976) found coefficients of .58 for
minorities and .56 for nonminorities in a study of employee turnover.
Frank and Erwin's (1978) large-scale investigation of early attrition from
the Army showed no important differences in validity between blacks and
whites. Similarly, the research at LIMRA has consistently demonstrated
comparable validity for all ethnic groups (LIMRA, 1979). Thus, although
group differences may be found on some items (cf. Booth & Berry, 1978), the
validity of biodata appears quite comparable for minority and majority
groups.

Results are similar in studies that compared biodata validity for
males and females, although the group differences may be somewhat larger.
Nevo (1976) found that different items were valid for males and females and
obtained a validity of .36 for males and .18 for females, but these esti-
mates may be spurious because of differential restriction of range in the
criterion. Webster et al. (1978) found coefficients of .53 for men and .41
for women, but again this was not a fair comparison since aptitude and
temperament variables were also included. Higher validities were obtained -

for women (.40) than men (.35) in a study by Ritchie and Boehn (1977) of
ratings of management potential. Booth et al. (1978) reported that neither
sex nor minority status affected validity in their study of training per-
formance. LIMRA research (1979) also reported little or no differential
validity by sex although separate sex scales are used. Finally, a study by
Wilcove, Thomas, and Blankenship (1979) of the attrition of female person-
nel from the Navy obtained results comparable to those found with males.
Since factor analysis has demonstrated stable differences between the sexes
on biodata items (Eberhardt & Muchinsky, 1982b; Owens & Schoenfeldt, 1979),
it may be that comparable validities for the sexes will often require
different scales. This is also the conclusion reached by Reilly and Chao
(1982) in their review.

Summary. Validity evidence reviewed in this paper strongly supports
the ability of biodata measures to predict important job criteria. Median
validities in the .20s and .30s were obtained for training, job perfor-
mance, job involvement, and adjustment criteria. Results are based on over
100 studies, many of which involved large samples and most of which were
cross-validated. The findings of this review thus support previous reviews
that showed biodata to be among the best predictors available of a range of
criteria.

Relatively little evidence is available concerning the content and
construct validity of biodata measures, and research in these areas is
clearly needed. The tendency for biodata validities to erode over time

• appears to be related to blind empirical weighting, small sample sizes, and
manipulation of scoring keys, although periodic reweighting is advisable--
even when these factors are controlled. Finally, bi-odata validity appears
to be robust across settings and populations; separate scales may, however,
be necessary for males and females.
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SECTION 3

UTILITY OF INTEREST ASSESSMENT FOR PREDICTING JOB PERFORMANCE

Overview

The British poet, Stephen Spender, once told about his desire to be a
naturalist. As a youth, he pictured himself years later, with a flowing
white beard, sitting in the park and studying the flowers. Asked what made
him change his mind, Spender replied: "A course in botany" (Kuder & Dia-
mond, 1979).

Additional information can often aid an individual or an employing
organization in determining whether they are well suited for each other.
Avoiding a poor match can save time and self-confidence for the individual,
and selection and training costs for the organization. This additional
information is of increased importance today, given the tremendous diversi-
fication of occupational opportunities available and the rapid technologi-
cal evolution within given jobs. The most recent edition of the Department
of Labor's Dictionary of Occupational Titles (1977) lists 20,000 different
job titles. Also, the increasing complexity of jobs often requires that an
individual be extensively trained prior to beginning work.

This section describes assessment of the interests of the individual.
This section also describes how the resulting information is of value in
optimizing the critical match between person and job.

Definition and History of Interest Assessment

E. K. Strong, perhaps the most recognized researcher in interest as-
sessment, has defined interest in the following ways: "Interest is a
response of liking . . . . an aspect of behavior" (1943, pp. 6, 8). In-
terests "point to what the individual wants to do, they are reflections of
what he considers satisfying . . .," "Interests may be conceived of as a
single expression, a general tendency or the score on an interest inven-
tory" (p. 19). Darley and Hagenah (1955) wrote that "occupational inter-
ests reflect, in the vocabulary of the world of work, the value systems,
the needs, and the motivations of individuals" (p. 191). Holland (1973)
added that vocational interests "are simply another aspect of personality"
(p. 7).

The first real attempt to systematically assess interests was probably
that of E. L. Thorndike, who in 1912 asked 100 college students to rank
order their interests as they remembered them in elementary school, high
school, and currently. The next significant step occurred during a seminar
conducted by C. S. Yoakum at Carnegie Institute of Technology in Pittsburgh
in 1919. Graduate students in the seminar wrote approximately 1,000 inter-
est items which formed the basis of many future interest inventories.
Included among these inventories was the Strong Vocational Interest Blank
(SVIB) which was pioneered by E. K. Strong over a 40-year period beginning
in the 1920s.

Strong's approach to the problem of interest measurement is summarized
in the following sentence (1943, p. 107): "Men engaged in occupations so
far studied have a characteristic pattern of likes and dislikes that
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differentiates them from men in other occupations." By using a general
reference sample ("men-in-general") as the basis for weighting items to
differentiate between occupational groups, Strong successfully developed
numerous occupational scales with impressive validity and reliability sta-
tistics. The resulting Strong Vocational Interest 8lank (SVIB) was a
strictly empirical, atheoretical instrument which, nevertheless, worked
very well. Strong's empirical approach continues to be used in its essen-
tial form in the construction of occupational scales today.

Although the empirical approach is powerful in prediction and differ-
entiation, the resulting scaled items have sometimes been quite dissimilar
in content and caused considerable difficulty in interpretation. There was
no consensus on the conceptual meaning of an interest score and thus no way
of integrating interests into a greater understanding of human behavior.
Three historical developments have attempted to address this need: factor
analysis of scale intercorrelations, construction of basic interest scales,
and formulation of theories of interests.

Factor analysis has been helpful in gaining conceptual understanding
of the basis of the interest domain. Beginning with early work by Strong
and Thurstone in 1929, this research has investigated the underlying, basic
dimensions of interests with results ranging from four factors (Thurstone,
1931) to six (Guilford, Christensen, Bond, & Sutton, 1954) to approximately
12 (Rounds & Dawis, 1979). Holland (1976) reported basic consensus on four
to eight factors.

Basic interests scales are developed by statistically identifying
clusters of items with homogeneous content and then interpreting and mean-
ingfully labeling the cluster. Clark (1961) was among the first to make
use of this technique, and the Minnesota Vocational Interest Inventory
(Clark & Campbell, 1965) was the first interest inventory to include both
empirical occupational scales and homogeneous basic interest scales, a
practice now widely followed.

The third major area contributing to greater understanding of inter-
ests has been the theoreLical work, primarily of Roe (1956) and Holland
(1966, 1973). These theories have formed the basis for the integration of
interests with broad conceptions of the individual's development, person-
ality, and vocational behavior. They have also been valuable in focusing
and generating further research into the role and meaning of interest
measurement. All of these approaches will be discussed in more detail
later in this section.

Use of Interest Assessment

The applications of assessed interests may be considered as falling in

two major categories: career assistance and vocational research (Holland,
Magoon, & Spokane, 1981). While these categories overlap, career assis-
tance is directed toward a particular individual or group and includes such
activities as occupational instruction and career counseling. By contrast,
vocational research addresses issues of more general concern, such as the
origins and structure of interests, group differences in occupational
choice, and the effectiveness of various types of vocational assessment.
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Career Assistance. Career assistance, or as Tuckman (1974) called it,
career development, is defined as a process that enhances a person's abili-
ty to (a) develop and become aware of concepts about oneself (self-
awareness); (b) develop and become aware of one's environment, including
occupations; and (c) make career choices. This process is normally an
individual activity but is often aided by a career counselor and/or an
exploratory and assessment tool such as an interest inventory. Another
popular method of career assistance is through group treatment, such as
career planning seminars which offer additional career and decision-making
information.

The need for career assistance has been increasingly observed in the
workplace. Hall (1976) attributed this to (a) rising concerns for quality
of work life and personal life planning, (b) equal employment opportunity
(EEO) legislation and affirmative action pressures, and (c) rising educa-
tional level and occupational aspirations coupled with (d) slow economic
growth and reduced advancement opportunities. Another contributing factor
is the changing career aspirations and opportunities for women today.

Vocational Research. In contrast to the career assistance orientation
to the individual, vocational research is directed toward more general, or-
ganizational applications. Such research has investigated the role of
interests in employment and educational selection and found them to be
useful in choosing those individuals most likely to be satisfied in the
career. Assessed interests have been found to be predictive of such cri-
teria as length of occupational membership, job satisfaction, and perfor-
mance in training and on the job.

Interests have been demonstrated to be helpful in classifying persons
within an organization. This application is particularly appropriate for
placing of those individuals who have the necessary aptitude for several
different jobs or when the required job aptitudes are similar for all jobs.
A further benefit of research on interests is in terms of better under-
standing of groups--why there are between-group differences and within-
group changes. Similarly, this research adds to our comprehension of how
individuals develop and how they differ.

This brief overview has discussed how and why the study of interests
has evolved. Many of the topics have only been mentioned and will be
examined in more detail later. It should be clear, however, that the study
and use of measured interests has increasingly warranted a role in our
understanding of human behavior and in decisions that concern behavior.
Since the measurement of interests is a necessary precursor to any further
discussion, issues relating to measurement will be examined next.

Interest Measurement

There are two basic methods for measuring interests. One is simply to
record the individual's expressed interest, as in the case of a college
major. The other method is a systematic presentation of items for which
the subjects' response indicates degree of interest or preference. This
method, the interest inventory, has received the more detailed investiga-
tion within the domain and is discussed first.
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Interest Inventories--Description

Items. Inventory items may be of many content types. The Vocational
Preference Inventory (Gottfredson, Holland, & Holland, 1978) consists en-
tirely of occupational titles with the assumption that people hold valid
occupational stereotypes and titles are the best items to elicit these
stereotypes. Conversely, the Kuder Occupational Interest Survey (Kuder &
Diamond, 1979) specifically avoids occupational titles and includes only
items that specify an activity. The Strong-Campbell Interest Inventory
(Campbell & Hansen, 1981) includes items from seven areas: occupational
titles, school subjects, activities, amusements, types of people, pref-
erence between two activities, and personal characteristics. This compre-
hensive approach is the most common among inventory publishers.

Resoonse Format. Responses to the items are made in two basic ways.
One is forced choice, in which the respondent indicates which one of two
paired items is of more interest to her or him. This is the format used in
the Vocational Interest Inventory (Lunneborg, 1981) and the Jackson Voca-
tional Interest Survey (Jackson, 1977). An alternate type of this response
method is the triad system that is used in the Kuder Occupational Interest I
Survey (Kuder & Diamond, 1979) and the Navy Vocational Interest Inventory
(Clark, 1961; Dann & Abrahams, 1973). The triad format presents threeitems together and the respondent indicates which item of the three is most

preferred and which is least preferred.

The other major response format presents items singly and the respon-
dent indicates his/her liking, usually in terms of "Like," "Indifferent,"
or "Dislike" (L-I-D). Variations of this method include the use of a 5-
point preference format from "Strongly Like" to "Strongly Dislike' or a 2-
point format the deletes the "Indifferent" option. Inventories that use
the liking rating include the Army Research Institute Interest Survey
(Claudy, Caylor, & Kass, 1981), the Career Assessment Inventory (Johansson,
1982), the Strong-Campbell Interest Inventory (Campbell & Hansen, 1981),
the Self-Directed Search (Holland, 1979), the Vocational Interest Career
Examination (Alley & Matthews, 1981), and the Vocational Preference Inven-
tory (Gottfredson, Holland, & Holland, 1978).

The proponents of forced-choice formats argue that their approach
helps to "pull interests apart" and reduces the problem of flat profiles
(Lunneborg, 1979). This might be especially appropriate for young people .
who, through lack of experience, do not yet have well-differentiated inter-
ests. A second argument is that the L-I-D rating format is more suscept-
ible to response bias because of its fixed-response format (Cronbach,
1950). Different people may respond from different reference points for
the same terms (i.e., a "Like" response may mean different things to dif-
ferent people), and some have a tendency to like or dislike all items
independently of content.

Jackson (1977) has taken a direct approach to the assessment of this
bias. Through factor analysis, he identified a large first factor that
accounted for approximately one-third of the total score variance and was
interpreted as involving a general, like-dislike bias in responses. In de-
veloping his own interest scales, Jackson partialed out this effect and
found that this procedure resulted in markedly lower scale intercorrela-
tions and consequently more meaningful scales.
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The findings with the Strong-Campbell Interest Inventory, however,
suggest that response bias is not a serious problem for the L-I-D rating
format (Campbell & Hansen, 1981). Item correlations for type of response
show only a mild tendency for people to adopt the same response strategy
over various sections of the inventory. It might also be argued that this
tendency to generally like or dislike the activities and occupations pre-
sented as items reflects an actual behavioral tendency that is of interest
and importance in itself. Further, it has been widely reported that
forced-choice formats often provoke reactivity in respondents. This occurs
when subjects do not greatly prefer one item over another, or when they
like or dislike both items and resent having to choose between them.

Perry (1955), who was the first to compare the forced-choice (ranking)
0format and the rating format, found that forced-choice items differentiated

groups better than L-I-D rating items, although not to a practically sig-
nificant extent. Similarly, Fisher, Weiss, and Dawis (1968) found a slight
psychometric superiority for ranking over rating, but at the expense of
administration time. Dawis (1980) concluded that the choice of format
depends upon the purpose of the interest assessment. The forced-choice
method may be most appropriate for examining intraindividual differences,
as in an individual counseling setting, while the rating format is well
suited for assessing interindividual differences, for comparison among many
members of a group (e.g., recruits).

An issue related to response format is that of ipsativity. Cattell
(1944) described ipsativity as occurring when the ranking of one item over
another results in a relative measure rather than an absolute one. This
outcome is normally associated with the forced-choice format (Knapp, 1966).
Clemans (1968) argued that the forced-choice format does not necessarily
result in an ipsative measurement and that an instrument using a rating
format may yield scores with ipsative characteristics. An ipsative set of
scores is one that always adds up to a constant, thus making it impossible
for a subject to receive the highest scores on all scales.

In this sense, many inventories using a rating format can be consid-
ered at least partially ipsative since a given individual will almost
always have some low scores as well as high. This is a result not of the
response format but rather the scoring of the items. Clemans (1966) noted
that, when absolute measures can be obtained, they normally produce a
higher multiple correlation with a criterion than the same set of ipsatized
variables.. In addition, ipsative scoring reports the interests of an
individual relative to his or her other interests rather than on an abso-
lute level suitable for peer comparison. Reliabilities can be hard to

* interpret with ipsative scoring and understanding the construct tapped by
the scale can be difficult.

Occupational Scales

Rationale. Occupational scales grew out of the need to be able to
discriminate those persons who are satisfied with their employment in a
certain occupation from those otherwise employed. Once the interests of
satisfied persons in each occupation have been determined, this information
can be used to predict the occupation in which a new worker might be most
satisfied. Each scale is directed only toward a single occupation and
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represents a very specific prediction of satisfaction for that occupation
alone.

Construction. As discussed earlier, occupational scales were origin-
ally developed through the empirical approach of E. K. Strong. Under this
approach, an occupational scale is composed of the items that differentiate
members of an occupational sample from the people-in-general sample. Items
that are preferred more often by satisfied members of the occupation than
by people-in-general receive a positive weight and items that are disliked
more often are assigned a negative weight. For example, both men-in-
general and engineers were asked to give a "Like," "Indifferent," or "Dis-
like" response to the occupation of "Actor." Twenty-one percent of the
men-in-general and 9% of the engineers responded "Like" to this item. On
the basic of this difference, the item is included on the engineer occupa-
tional scale with a weight of -1 for a "Like" response and a +1 for a
"Dislike" response (Strong, 1943, p. 75).

The items with the largest difference between the samples above some
minimum level (usually around 15% difference) are selected for inclusion in
the scale. The scale constructor must decide how many of these items are
necessary for adequate reliability and at what point additional items cease
to increase the scale's validity significantly (Cronbach & Gleser, 1965).
Abrahams (1965) showed that, when various item characteristics are held
constant, there is no single, optimal upper limit for the number of items
included on a scale. It should also be noted that the items included on
these scales are not necessarily the ones chosen most or least often by
members of an occupation. Often, items that are most or least popular are
answered similarly by all and do not produce good differentiation between
occupational groups and people in general; therefore, they are not included
in the scale.

Those items that meet the criterion level of difference are identified
and given unit weights in the appropriate direction. Several examples of
this procedure are given by Campbell (1971):

L I D

Item A Criterion sample percent response . 60 30 10
Men-in-General percent response .... 40 38 22
Difference ...... .............. +20 - 8 -12
Assigned weight ...... ............ + 1 0 -1

Item B Criterion sample percent response . . . 10 40 50
Men-in-General percent response .... 3 28 69

* Difference ...... .............. + 7 +12 -19
Assigned weight ... ............ ... + 1 + 1 - I

Item C Criterion sample percent response . 30 40 30
Men-in-General percent response .... 40 20 40
Difference ....... .............. -10 +20 -10
Assigned weight ... .............. 0 0 0
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Once the items are selected and weighted, norms are developed. The
distribution of raw scores of the criterion group is converted to a distri-
bution of standard scores. This distribution can then be used to convert
all future scores to a common numerical scale useful for comparisons across
scales.

Samole Selection. Campbell (1971) reported the following desiderata
for the people-in-general (general reference) sample:

1. The general reference sample should include the same general
types of people as do the criterion groups.

2. The general reference sample should be highly diverse, so that
most interest patterns will have some chance of being represented
there.

3. Similarly, heterogeneity should be addressed to avoid any single
dominant bias.

4. Finally, the group should be large enough to ensure the stability
of the item statistics.

Thus, a short description of a desirable general reference sample
would be "a large, diverse, heterogeneous sample of the same sorts of
people used to develop the Occupational Scales."

Similarly, Campbell and Hansen (1981) listed the following member
characteristics for the occupational (criterion) sample: (a) satisfied in
their job, (b) not unsuccessful at work, (c) aged 25-55, (d) at least three
years' experience, (e) performing the occupation in the typical manner, and
(f) willing to take part in the research project. These characteristics
are particularly important since, as mentioned, the criterion smple is
typically used to norm the occupational scales.

An additional issue that relates to sample selection is that of sex
fairness. When general reference samples are formed for scale construc-
tion, there are normally separate samples for men and women. These sep-
arate samples are necessary because men and women differ considerably in
their base rate of responding to various items, even within the same occu-
pation. The final result of this process is different scale weights,
norms, and, in some cases, separate scales for the same occupation for men
and women. The procedure allows males and females to assess their inter-
ests on an equal basis within their sex, but is more cumbersome and has
been criticized as serving to maintain occupational inequality. Sex bias

* will be discussed separately and in more detail later in the section.

Alternate Approaches to Occupational Scale Construction. The method
of scale construction pioneered by Strong contrasted an occupational sample
with a general reference (men-in-general) sample. Kuder and Diamond (1979)
criticized this approach on three grounds. First, the composition of the
general reference sample is problematic. Strong (1943) discovered that
scales based on a sample of the general population did not produce good
differentiation between occupational groups. Second, there is no general
reference group that is satisfactory for the whole range of occupations.
Third, the use of a general reference group implies that the occupational
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choice is between a single occupation and a composite of all other occupa-
tions rather than between the occupations in each of the many possiblepairs. A final problem with a general reference sample is time bias--the ,

tendency for certain items to be more popular among a sample at one period
of time than another (Campbell, 1971).

Based on these criticisms, the Kuder Occupational Interest Survey
(Kuder & Diamond, 1979) makes use of a lambda coefficient, a statistic
similar to a biserial correlation. These lambda coefficients are used as
scores to express the extent to which the subject's pattern of interest
resembles the pattern of interests of individual occupational groups. For
example, an individual may obtain a score (lambda coefficient) of .50 on
the Office Clerk scale. This score represents the degree of similarity
between the individual's interests and those of office clerks. The score
does not have anything to do with the interests of people-in-general.

It may appear, in view of Kuder's criticisms and alternate formula-
tion, that scale construction using a general reference group is inappro-
priate. However, Strong's finding that the general reference sample must
be nonrepresentative in order to differentiate between groups is probably
due to the professional orientation of his occupational scales. Respon-
dents from unskilled and semi-skilled groups are inappropriate for aiding
in differentiating among business and professional occupations, and a
heterogeneous sample of the same sorts of people in those occupations being
studied did comprise an effective general reference sample. Secondly, with
Kuder's method there is the problem of controlling for base rate popularity
in which generally popular items across all occupations cause all scale
correlations to be positive. Campbell (1971) pointed out that whether a
scale should be constructed with criterion (occupational) and general
reference samples or just criterion samples depends on whether one wishes
to attend to the unique interests or the most popular interests of the
criterion sample.

A third, most recent, type of occupational scale construction makes

use of rational and statistical procedures. This method attempts to con-
struct scales that are more homogeneous and psychologically meaningful
based largely on statistical information. For example, the Vocational
Interest Career Examination (VOICE) (Alley & Matthews, 1982) includes
occupational scales based on a statistical analysis of basic interest
scores and reported satisfaction in Air Force occupations. Each scale on
the VOICE represents a prediction of job satisfaction from separate regrls-
sion equations that are based on basic interest scores.

Advantages and Disadvantages. Heterogeneous occupational scales are
very powerful in separating occupational groups since they have been spe-
cifically constructed in that manner. Consequently, these scales arehighly effective in predicting later occupational membership. Johnson and

Johansson (1972) found that, 10 years later, 75 percent of male students S7I.
who had high scores on either the "Life Insurance Agent" or "Physicist"
scales were in occupations related to their earlier profiles. Similarly,
Strong (1955), in an 18-year followup, found that 64 percent of college
students who had the highest rating on the "Physician" scale were currently
employed as physicians. Also, most of those who were not working as physi-
cians were employed in related fields such as chemistry or geology.
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Occupational scales are also limited in important ways. An occu-
pational scale score gives information only about how similar the in-
dividual's interests are to the interests of members of the occupation. A
high score on the "Engineer" scale says nothing about what engineers'
interests are or in what way the individual's interests are like those of
engineers. Thus, the statement "Your interests are similar to those of
engineers" is difficult to interpret.

A second disadvantage is that there is no limit to the potential
number of occupational scales. In theory, one could be developed for each
of the 20,000 jobs listed in the Dictionary of Occupational Titles. This
narrowness of occupational scales may invite unwarranted interpretations.
For example, generalizing the score on an available scale to an occupation
for which there is no scale may or may not be justified and needs to be
investigated empirically first. Also, for virtually any application of
interest scores, having so many different scores is extremely cumbersome.

Basic Interest Scales

Rationale. Basic interest scales were developed to address the inter-
pretability problems of occupational scales. Thus, they are characterized
by homogeneity of content, generalizability across occupations, and a
relatively small number of scales representing broad areas of interest.
Examples of basic interest scales are science, art, outdoors, and medical
science.

Construction. Based on the responses of a general reference sample,
an item intercorrelation matrix is generated. This matrix is then used to
cluster related items into a scale. Campbell (1971) wrote that two stand-
ards should be followed in this process. First, each clustering decision
should be based on statistical evidence (high item intercorrelations).
Second, even if an item has high intercorrelations with the items of a
cluster, it should not be included in the scale if its content does not fit
with the cluster content (face validity). Johansson (1982) added that if
an item could be included statistically in more than one cluster, it should
usually be added to the cluster to which it is most similar psychologic-
ally.

A related method of constructing basic scales has been used by Jackson
(1977). This procedure involves factor analyzing the intercorrelation
matrix and building scales that correspond to the factors. Factor analysis
is distinguished from cluster analysis, in that in the former items may
contribute variance to more than one factor, while in the latter they are
assigned to only one cluster. An advantage of the factor analysis is that
it can produce uncorrelated factor scores for each scale, thus holding
scale redundancy to a minimum while still ensuring high homogeneity.

Weighting of items for basic interest scales can be done with unit
weights (as discussed for occupational scales) or a complex weighting
scheme that takes into account item correlations with irrelevant scales as
well as scale intercorrelations. Basic scales are normally evaluated in
terms of their internal consistency and scale intercorrelations. Ideally,
the former would be high and the latter low, indicating that the scales are
homogeneous in content and nonredundant with each other. This combination
would allow the maximum in interpretability. As with occupational scales,
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norms are developed from a sample representative of the targeted population
by converting raw scores to standard scores.

Advantages and Disadvantages. As discussed, basic interest scales
have a number of advantages over occupational scales in terms of interpret-
ability. The scores are easy to understand and generalizable to a large
number of applications and criteria. Also, these homogeneous scales are
helpful in understanding the organization of interests as revealed by the
patterns of intercorrelations.

The main disadvantage of basic interest scales is that they may be
overly general for specific occupational choice. A high interest score in
science is actually of little help in choosing a future career because of
the multiplicity of scientific branches. For this application, the rela-
tively small number of basic interest scales is actually a handicap.

Occupational Theme Scales

Rationale. The results of both factor analytic and theoretical work
suggest that there are between four and eight basic dimensions of interests
(Holland, 1976). These dimensions have been incorporated into the theories
of interests proposed by Holland (1966, 1973) and by Roe (1956). Briefly,
Holland's theory postulates that people can be categorized in terms of six
basic types--realistic, investigative, artistic, social, enterprising, and
conventional--and that occupational environments can be divided in the same
way. Roe's theory is similar to that of Holland, but utilizes eight dimen-
sions of interests and occupations. Occupational theme scales are con-
structed to align with the basic dimensions and thus incorporate the inter-
est assessment into a theory of careers. The score on a theme scale is an
indicator of the likelihood that the individual's type will match with the
environmental categories.

Construction. Item selection for theme scales is much more of a
rational procedure than the atheoretical methods used with other scale
types. Although statistical information such as item intercorrelations is
taken into account, items are selected by rational judgment of which items
would be most appropriate for each scale as delineated in the theory. As
with the other scale types, items are unit weighted (+1, 0, -1) and scores
are normed in the usual fashion. Campbell and Holland (1972) and Hansen
and Johansson (1972) described how this process was completed for theStrong Vocational Interest Blank.

Advantaqes and Disadvantages. The main advantage to theme scales is _

that they allow interpretation of interest scores in terms of a theory of
- interests that is not restricted to a single interest or a single job.

Theme scales offer an appraisal of broad aspects of an individual and also
the work environment she or he plans to enter. Also, the small number of
scales provides a compact overview of interests and jobs that is easy to
grasp and to remember, and that can be used to focus further investigation.

The disadvantages of theme scales are similar to those of basic in- I
terest scales. With the increase in generalizability comes a lack of
information about specific occupations. A compact overview is useful but
cannot stand alone; other information is necessary.

140



Empirical Comparison of Scale Tvoes

Dolliver (1975) used the Strong Vocational Interest Blank scores
obtained 12 years earlier from 163 college graduates to compare what he
termed the global (Holland theme scales), the middle (basic scales), and
the most specific (occupational scales). His procedure included: (a)
identifying the scale of each scale type that most closely corresponds to
each subject's current occupation; (b) examining the score received 12
years earlier on that scale; (c) tallying the accuracy of the inventory's
prediction, while (d) controlling for the differential effect of chance.
(Because there are fewer theme scales, the probability of a hit being due
to chance is greater than with the more numerous occupational scales.) Re-
sults indicated that although the Holland theme scales gave the best re-
sults and occupational scales the poorest, all three scale types yielded
roughly comparable hit rates.

Another study, by Dolliver, Irvin, and Bigley (1972), found that while
SVIB occupational scales were fairly effective in predicting occupational
membership, they had no relationship with job satisfaction. This result
was followed up by another study (Kunce, Decker, & Eckleman, 1976) that
compared SVIB occupational scales and basic scales in predicting job satis-
faction. Job satisfaction was found to be significantly related to the
level of correspondence between subject's occupation and basic interests.
The authors suggested that "the correspondence between basic interest
scales and jobs may have more predictive validity for job satisfaction than
the correspondence between occupational scales and jobs" (p. 361).

It should be noted, however, that these three studies all compared
scales that were developed with the same SVIB items, an item pool that had
been empirically selected prior to homogeneous scale construction. in this
situation, homogeneous scales might be expected to work as well or better
than heterogeneous scales since the items making up all of the scales are
the same and have been previously validated. Thus, the homogeneous scales
of the SVIB have the best of both worlds, the interpretability advantage of
high item intercorrelations as well as the validity stemming from previous
empirical item selection. By contrast, other studies have compared em-
pirically developed, heterogeneous scales with homogeneous scales that were
constructed without the benefit of previous empirical validation.

Reilly and Echternacht (1979) constructed homogeneous, basic interest
scales and heterogeneous, occupational scales with more than 3,000 Air
Force personnel from eight occupational areas. The homogeneous scales were
developed by assignment of rationally written items to scales that had been

* determined a priori. Next, correlations were computed between each item
* and the total score of all items assigned to the scale. These correlations

were used to eliminate items with the lowest relationship to the scale.
The heterogeneous, occupational scales were constructed using basically the
same procedure originated by Strong with an occupational sample and a men-
in-general sample.

After cross-validation, the scales of each type were compared for
prediction of both occupational membership and job satisfaction. Hetero-
geneous scales were found to be better in predicting whether a subject
belonged to a particular occupational group or to the people-in-general
group. Conversely, the homogeneous scales had higher correlations with job
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satisfaction. The authors speculated that the empirical selection of
occupational scale items causes items to be included that have idiosyncra-
tic relationships with the occupation but, unlike homogeneous scales, are
not related to a broader range of criteria, such as job satisfaction and
tenure. These results were general trends, however, and did not reflect
large differences in either criterion.

Both types of scales make an important contribution to interest as-
sessment and either type is less valuable without the other. In addition,
their differences in level of specificity add to their complementary na-
ture. Thus, inventories such as the Strong-Campbell Interest Inventory
(Campbell & Hansen, 1981), the Career Assessment Inventory (Johansson,
1982), and the Vocational Interest Career Examination (Alley & Matthews,
1982) include both occupational and basic interest scales in order to yield
a profile that is well rounded and suited to the multiplicity of uses in
which interest assessment is employed.

Additional Measurement Concerns

Reliability. Although reliability levels vary by inventory and calcu-
lation method, nearly all published interest inventories have very good
reliability. Campbell and Hansen (1981) reported that median test-retest
values for the Strong-Campbell Interest Inventory are around .90 for inter-
vals up to 30 days with all types of scales. Kuder and Diamond (1979)
reported 2-week, test-retest values of .90 for individual profiles on the
Kuder Occupational Interest Survey and correlations ranging from .84 to .92
for the differences between pairs of scale scores obtained in two adminis-
trations. Similarly, the scales of the Vocational Interest Career Examina-
tion have a median coefficient alpha reliability of .94 (Alley & Matthews,
1982).

Stability. In studies of the stability of interests, the test-retest
method is typically used over a long interval with the focus on the inter-
ests of the group rather than evaluation of the inventory. Strong (1943),
in an extensive treatment of stability, drew the following conclusions:
(a) of the several different ways to measure stability such as computing a
coefficient of stability, most yield similar results; (b) stability is
higher with shorter test-retest intervals and older subjects; (c) different
items have different stabilities associated with them; and (d) interests
are more stable than is reflected by interest inventories because of thelimits of a three-point response format. Campbell (1971) presented the

SVIB profiles of several groups for test-retest periods of up to 38 years.
The profiles showed striking similarity. He concluded that after age 25,
people's interests change very little.

A number of studies have investigated the development of interests
with age. Strong (1943) reported that the interests of 25- and 55-year-old
men correlated .88 (test-retest), interests of 15- and 25-year-old men
correlated .82, and interests of 15- and 55-year-old men correlated .73.
Strong has said informally that the change in interests between the ages of
15 and 25 can be divided into thirds--the first third occurring between 15
and 16, the second between 16 and 18, and the last between 18 and 25
(Campbell, 1971). Baggaley (1974) found that the differences between the
scores of adolescents when they were in grade 8 and when they were in grade
10 were small in magnitude and may have been culturally influenced toward
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humanistic interests. Hansen and Stocco (1980) found that a large per-
centage of adolescents and adults have stable interest patterns throughout
their educational career, although this stability is not universal. Simi-
larly, Hansen and Swanson (1983) found that the majority of students have
very stable interests during their college careers.

Faking. The distortion of a test score in a desired direction, com-
monly referred to as faking, is a serious concern for any self-report in-
strument because the response distortion may easily yield an invalid pro-
file and result in incorrect decision making. Campbell (1971) reported a
number of studies which, over a 40-year period, have examined the effect of
faking on scores on the Strong Vocational Interest Blank. Much of this
information had earlier been reviewed by Gray (1959). The basic method
used in these early studies was to have subjects complete the inventory
under normal conditions, and after a period of time, complete it again but
this time after being instructed to fake their responses in order to re-
semble the responses of a given occupation. In general, the results re-
viewed showed that responses could be distorted by the subjects, although
the distortion varied by the occupation to be faked and the faked items
tended to be those most obviously related to the occupation.

Later, Dolliver and Clark (1972) examined the problem of faking as
related to occupational prestige or status. Subjects' scores were compared
under normal conditions and under instructions to attempt to score high on
high-status occupations. Although the results indicated that some high-
status occupations were successfully faked and others were not, there were
large differences in scores under the two conditions. These results were
replicated both with normal instructions followed by fake instructions and
the inverse, which indicates that the effect of faking is quite independent
of the order of instruction presentation.

Thus, the results of several studies of the fakability of interest
inventories supports findings obtained with other self-report instruments.
That is, scores can generally be distorted in response to specific instruc-
tions to fake although there is variability in the level and direction of
the change. As several researchers have emphasized, subjects' ability to
fake under specific fake instructions does not mean that they will fake
under more normal administration conditions. Investigation of this ques-
tion has largely centered on selection contexts since these situations
would logically provide the most incentive to fake.

Gray (1959) compared the interest scores of 278 college students seeing
counselors versus the scores of the same students applying for medical
school some months later. He concluded:

Forty-seven percent of the medial applicant group did not or
could not raise their physician score between testing for coun-
seling and testing for admission to medical school. Twenty-four
percent raised their physician score enough to have a serious
effect on its interpretation by an admissions officer; twenty-
nine percent raised their score by a less important amount (p. 296).

Gray added that variation in the elapsed time between tests did not system-
atically affect the physician score.
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Kirchner (1961) found that sales applicants scored lower on the
"sales" scale than employed salesmen; they did, however, demonstrate a
greater tendency to respond "like," which may be attributable to socially
desirable responding. Campbell (1971) reported constructive replications
of both Gray's and Kirchner's studies, with results that generally support
the idea that faking in an application setting does not have the large
effect found with more artificial faking instructions.

Abrahams, Neumann, and Githens (1968, 1971) obtained interest scores
for individuals who had completed the SVIB both as part of the application
for a Navy ROTC scholarship and under routine conditions (either as a high
school student prior to college application or one year later as college
freshmen). Ninety-seven percent overlap of the testing distributions was
found in both comparisons, which caused the authors to conclude that "there
is neither a consistent nor significant tendency for applicants to increase
their selection scores" (1971, p. 11).

This research suggests that faking in a selection setting may be less
pronounced than was earlier believed. However, this is not to say that
faking has no effect or that it may not have a larger effect in some
settings or for some individuals. A number of procedures have been sug-
gested to reduce this possibility. Doll (1971) listed these as: (a) the
forced-choice item technique, (b) correction or suppressor scales, (c)
development of items that do not lose their validity under a faking condi-
tion, and (d) identification of the fakers.

The rationale for use of the forced-choice format is that it is pos-
sible to match the paired items on either response frequency or social
desirability, thus making it more difficult to fake (Norman, 1963). Sup-
pressor scales are designed to correct for the portion of the score that is
due to faking (Meehl & Hathaway, 1946). Items that do not lose their
validity under a faking condition are those that are more subtly related to
the criterion and thus more difficult for subjects to perceive as appro-
priate for faking (Gadel & Kriedt, 1952). Finally, identifying the fakers
is normally done through the use of a verification scale that indicates
whether the respondent is answering honestly or only in a socially desir-
able manner (Kuder & Diamond, 1979).

Several studies have reported other research relevant to reducing
faking effects. Zalinski and Abrahams (1979) found that using the scale's
items alone rather than imbedded in the context of the whole inventory
contributed to'more faking on the scale. Doll (1971) suggested that a fake
detection key should include subjective kinds of items with continuous

° response formats, since these are most likely to show faking. Gordon and
Gross (1978) showed statistically that each of the several operational
definitions of faking yield somewhat different and incomplete information.
They concluded that the best method of assessing faking depends upon the
use intended for the instrument. Yet another approach to the problem comes
from Kroger (1974) who hypothesized that faking may be defined as a form of
role-taking. Kroger gave subjects subtle environmental cues related to a
given scale (as opposed to explicit instructions) and found the cues de-
cisively influenced interest scores. He concluded that subjects were not
so much faking as role playing in accord with the earlier cues.
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Sex Bias/Fairness. The problem of sex bias is especially thorny for
interest inventories because researchers have consistently found differ-
ences in interests between females and males that appear early and persist
through adulthood (Campbell & Hansen, 1981; Riley, 1981). Hansen (1983)
suggested that these differences may be characterized as cultural--for
example, when men prefer items from Holland's "Realistic" area and women
prefer the "Artistic" area--or occupational, which vary from occupation to
occupation. Many of the differences in interests are relatively constant
across all occupations and no occupation is free of them. Further, exami-
nation of the amount of difference for the 1930s, 1960s, and 1970s has
shown that only small changes have occurred over time and these have not
been consistent in either direction (Campbell & Hansen).

Since it is possible that biases within interest inventories have
contributed to the differences, both the Association for Measurement and
Evaluation in Guidance and the National Institute of Education (NIE) or-
ganized symposia in the mid-1970s to study the issues involved. Sex bias
was defined by the NIE as " . . . any factor that might influence a person
to limit--or might cause others to limit--his or her consideration of a
career solely on the basis of gender" (Diamond, 1975, p. xxiii). The
outcomes of these efforts, such as the NIE's Guidelines for Assessment of
Sex Bias and Sex Fairness in Career Interest Inventories have combined with
federal legislation to impose a number of changes in the field of interest
assessment.

Gender-neutral language, such as "police officer" rather than "police-
man," is now widely used. Most inventories have made an attempt to include
only those items that are equally familiar to both females and males, and
the same items are answered by both sexes. Scores for all occupations and
interest areas included in the inventory are reported for both sexes, and
inventories are designed to encourage wider career exploration for males
and females. Information relevant to the sex fairness of the inventory,
such as criterion and norm group composition and rationale, is clearly
reported.

Controversy continues, however, over the use or non-use of separate
sex norms and separate sex scales. For occupational scales, Campbell and
Hansen (1981) concluded that separate scales should be developed for men
and women because same-sex scales result in better differentiation between
occupational groups and the general reference sample. Hansen (1976) has
shown that combined-sex scale construction is possible only if sex differ-
ences are treated as irrelevant variables and concurrent validity is sacri-
ficed. Similarly, Kuder and Diamond (1979) reported that, for the Kuder
occupational scales, norms for the two sexes cannot be combined without
discriminating seriously against one sex or the other.

Both the Strong-Campbell Interest Inventory and the Kuder Occupational
Interest Survey additionally report scores on occupational scales that are
developed or normed for the other sex. This approach encourages both men
and women to consider occupations heretofore dominated by the other sex.
Dolliver (1981) has shown that this procedure usually results in higher
scores for both men and women on the opposite sex scale.

Johnson (1977) criticized the approach as serving to reinforce sexual
stereotypes, since both sexes score relatively high on cross-sex scales
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representing "traditional" occupations and low on those representing "non-
traditional" occupations. He advocated the use of separate sex norms
rather than separate sex scales, use of the lambda coefficient rather than
a general reference sample procedure, use of Rayman's (1976) procedure of
developing sex-balanced items, and most especially, emphasis on homogeneous
basic and theme scales used with separate sex norms.

There is also controversy over whether separate sex norms are appro-
priate with homogeneous scales. Gottfredson, Holland, and Gottfredson
(1975) compared separate sex-normed scores with raw scores and found that
the use of these norms resulted in 16 times as many Realistic assessment
outcomes for college-level women as actual Realistic employment. They
argued that separate sex norms result in inappropriate assessments and also
reduce predictive efficiency (Gottfredson & Holland, 1975). Conversely, a
number of studies summarized by Hansen, Prediger, and Schussel (1977) found
that separate sex-norm scores are at least as valid as raw scores. Fur-
ther, Lamb and Prediger (1979) showed that interest scales composed of sex-
balanced items can obtain criterion-related validities as high as those of
raw scores or same-sex normed scores.

To summarize, it appears that significant steps have been taken to
reduce overt sex bias in interest inventories. Controversy remains, how-
ever, over scaling and norming procedures and whether a trade-off is neces-
sary between validity and the reduction of sex differences. Also, the
appropriateness of certain procedures (e.g., separate-sex norms) may depend
on how the inventory's scales were constructed; there may be no one "cor-
rect" procedure that is universally optimal for all inventories. For a
thorough discussion of these issues, the reader is referred to Tittle and
Zytowski (1978).

Racial Bias. In contrast to sex bias, the racial bias of interest
inventories has received much less attention, primarily because no impor-
tant and stable racial differences have been identified. Strong (1943)
reported no significant differences between white Americans and blacks,
second-generation Japanese, or Scotchmen. Similar findings will be dis-
cussed later for the Holland RIASEC structure of interests.

Other studies by Barnette and McCall (1964), Borgen and Harper (1973),
and Lamb (1976) all found no differences between black subjects and white
subjects. Berger and Berger (1977) did find black-white differences on the
Vocational Interest Career Examination, with blacks showing higher mean
scores on most VOICE scales. The differences were not considered sizable
enough to warrant separate norms, however. Whetstone and Hayles (1975)
also found a small black/white difference, with blacks achieving higher
scores, but again the difference was not significant.

Expressed Interests

Assessment. In contrast to the numerous items and complex psychome-
trics of interest inventories, an alternate measure of vocational interest -l
is as simple as the question: What career are you most interested in?
This measure, called expressed interest, has also been obtained as an indi-
vidual's college major or through a short questionnaire assessing the
degree of commitment to an occupation about to be entered (Reeves & Booth,
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1979). Increasingly, expressed interest is seen as a valuable tool in
predicting future occupation.

Comparison of Expressed and Inventoried Interests. Perhaps the most
recognized review of this literature was that of Dolliver (1969b) who
listed the following conclusions regarding the Strong Vocational Interest
Blank versus expressed interest: (a) There is only a moderate degree of
overlap between the results of the SVIB and the results of an expressed-
interest method. (b) The reliability of the SVIB exceeds that of expressed
interest; the reliability of expressed interest is moderately low. (c) The
predictive validity of expressed interest is at least as great as the
predictive validity of the SVIB. In no study where a direct comparison was
made was the SVIB as accurate as expressed interests in predicting the
occupation engaged in. (d) There is an apparent discrepancy, since ex-
pressed interests do not seem highly reliable but yet seem highly valid.
This result may be due to the observation made by several authors that
expressed interests that develop early are highly predictive. Thus, there
appears to be a closer link between the reliability and validity for ex-
pressed interests than for the SVIB. (e) There is no evidence to show that
the SVIB is superior to expressed interests.

In reaching these conclusions, Dolliver examined research by Strong
(1935, 1943, 1953), Dyer (1939), Wightwick (1945), Enright and Pinneau
(1955), and McArthur and Stevens (1955). He noted that there are numerous
potential pitfalls in the methodology of this type of research and, for
that reason, considered his conclusions to be somewhat uncertain.
Dolliver's major contention was that the SVIB has been overused in compari-
son with expressed interest because of longstanding, but unwarranted,
prejudice against expressed interest. A similar review by Whitney (1969)
of nine large-sample, longitudinal studies drew conclusions nearly identi-
cal to those of Dolliver.

Following the lead of these reviewers, a number of more recent studies
have employed both expressed and inventoried interests in their research in
an attempt to understand the respective role of each in interest assess-
ment. Gade and Soliah (1975) confirmed the results of Holland and Lutz
(1968) that expressed choice is a better predictor of later occupational
membership than the top three theme scale scores of the Vocational Prefer-
ence Inventory (Gottfredson, Holland, & Holland, 1978). Further, they
found no relationship between expressed choice and the inventory's scores.
Gottfredson and Holland (1975), however, used expressed choice as a cri-
terion in assessing the predictions of the Self-Directed Search (Holland,
1979) and found that the inventory's prediction and expressed choice were
the same for 40 percent of the men and 66 percent of the women in their
sample.

Dolliver and Will (1977) reported a 10-year followup of subjects who
had completed both the SVIB and the Tyler Vocational Card Sort (TVCS), a
task that requires subjects to sort vocations into a desirability hierarchy
that is self-descriptive. Their results showed that the TVCS, which was
considered a form of expressed interest, was slightly more accurate in pre-
dicting occupational membership although both methods achieved about 50
percent accuracy. Slaney (1978) found that the overlap between Holland
theme scores as measured by the Strong-Campbell Interest Inventory and a
vocational card sort of the same themes was statistically significant, but
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that the measures were not interchangeable. The subjects reported that the
two methods were complementary.

A direct comparison of expressed choice and the SVIB was conducted
with several hundred male National Merit Scholars who completed the SVIB
and gave expressed choices prior to entering college (Borgen & Seling,
1978). Followed up three years later, they supplied their college major
and career choices. Fifty-two percent of the men had both college majors
and career plans in accord with their prior expressed choice while the
comparable figures for the SVIB were 31 percent and 40 percent, respective-
ly. When the expressed and inventoried predictions were congruent, the hit
rate was 70 percent, but when they were incongruent, expressed prediction
declined mildly (45% and 41%) and the SVIB markedly (14% and 23%). This
study, which was predictive rather than retrospective, would appear espe-
cially damaging to the use of inventories rather than expressed interest.
It should be noted, however, that the sample is highly atypical and the
higher efficacy of expressed choice may be an artifact attributable to high
level of intelligence.

Bartling and Hood (1980) set out to replicate Borgen and Seling's
predictive design with a more typical college sample, followed up 11 years
after assessment. The results again clearly support the conclusion that
the predictive accuracy of expressed interest is greater than the predic-
tive accuracy of measured interest. Women's expressed choice had a 60 per-
cent "good hit" rate as compared to 30 percent for the SVIB, and the men's
hit rate, while not as extreme, also showed a clear advantage for expressed
choice. Hit rates were highest when the methods were congruent, but when
they were not, expressed interest yielded an overall good hit rate of 47
percent compared to 9 percent for the SVIB. Bartling and Hood also exa-
mined the predictive accuracy of the SVIB for decided versus undecided
students since undecided students have no expressed interest. The results
showed little difference between the two groups, with good hit rates
slightly above 30 percent.

Another study (Cairo, 1982) used both the SVIB and expressed choice to
assess the vocational interests of 83 males at ages 15, 18, and 25. It
then followed up 21 years after the first survey when subjects were age 36
and appeared to comprise a very representative sample in terms of socio-
economic status. "Good hit" rates are as shown:

Age of Assessment

Age 15 Age 18 Age 25

SVIB 16% 27% 43%

Expressed 27% 30% 55%

Cairo also examined the results to see whether they might be attribut-
able to chance (base rate). He concluded that chance was more likely to
have increased the number of hits for measured interests than for expressed
interests.

A final study to be discussed is that of Reeves and Booth (1979) who
examined the predictiveness of expressed and inventoried interests for
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approximately 2,500 Navy enlistees in the Hospital Corpsman field. All
recruits completed both the Navy Vocational Interest Inventory and a six-
item questionnaire that attempted to measure their expressed commitment to
the Hospital Corpsman field. A representative item was: "If you had the
opportunity right now to change your job in the Navy, would you do it?"
Two years later, information was collected to assign the recruits to either
the "effective" or the "ineffective" criterion group. Those rated "effec-
tive" had completed training, remained on the job for their first two
years, and had advanced in rank, while the "ineffective" did not meet all
of these criteria. Analysis of the data showed that inventoried and ex-
pressed interests had very similar (.28 and .27) correlations with the
criterion as well as contributing similarly to a multiple correlation (.41
and .40) which included aptitude variables. The two methods were corre-
lated .51 with each other, and when both were entered into the multiple re-
gression equation, the multiple correlation with the criterion rose to .42.

Conclusions. It is clear from the convergence of these studies that
the more parsimonious expressed choice is at least equal to inventoried
interest in predictive accuracy. Given this fact, it may seem that inven-
tories could be abandoned without any major loss in the prediction of voca-
tional behavior. However, many of the individuals who participate in
interest assessment do so because they are undecided and have no prominent
expressed choice. This is especially applicable among younger people who
are beginning their first job, as is often the case in the Army.

In this light, Hansen (1983) reported the following propositions:

1. Even though a person is not knowledgeable about all jobs or
occupations, she or he can give informed responses of interest
(such as like, indifferent, or dislike) to items about familiar
activities.

2. The interest factors underlying familiar activities are the same
as those factors underlying unfamiliar activities.

3. Responses to familiar activities (items), therefore, can be used
to identify unfamiliar occupational interests.

4. And, the large number of items in interest inventories can pro-
vide a thorough sampling of interests.

Thus, if an 18- or 19-year-old is somewhat naive about the world of
work and undecided as to her or his role in it, an interest inventory is

o applicable while expressed interest is not.

Two points appear relevant at this juncture, both having to do with
the validity of an inventory for an individual who is undecided about
future vocation. First, as was mentioned above, Bartling and Hood (1980)
found that the SVIB was equally predictive for decided and undecided col-
lege students. Second, Campbell (1971) reported that a number of studies
have shown that so-called "flat profiles," which presumably reflect indeci-
sion, do not have an important effect upon validity. He concluded that the
general elevation of the profile is not as important as the shape. These
findings provide empirical support for Hansen's propositions and the effec-
tive use of interest inventories with young and undecided individuals.

149



I%

Structure, Models, and Theories

Measurement within any subject area is seriously impeded without a
conception of the most important dimensions of the area. The formulation
of theories and research on structure not only helps in interpreting the
results of current measurement but also points out ways to increase the
efficacy of future measurement techniques. This process also allows the
formation of broad statements which can then be investigated empirically in
the ongoing explication of a domain. Researchers in the area of interests
have been heavily involved in this process, with both factor analyses and
theory building.

Factor Analyses

Strong and L. L. Thurstone, in the early 1930s, were the first to use
factor analyses to investigate the structure of interests. Five factor
analyses were conducted with the evolving SVIB, the first by Thurstone and
the next four by Strong. These analyses, as well as two others by Carter,
Pyles, and Bretnall (1935), found that four or five factors were sufficient
to account for all or nearly all of the variation in interests. Strong
(1943) believed the inclusion of the fifth factor was questionable and he
was also uncomfortable with the labeling of the factors by Thurstone as
science, language, people, and business. He wrote, "Naming a factor is
largely guessing today" (p. 166). Strong apparently considered the factors
to be of value, however, since he used them to guide an occupational
grouping scheme designed to aid interpretation of occupational scales.

The next major factor analytic work was by Guilford, Christenson,
Bond, and Sutton (1954) who constructed 1,000 activity, self-description,
and attitude items and combined them in homogeneous, 10-item tests that
were representative of "variables that had been established in previous
factor analyses." This inventory was administered to 600 Air Force en-
listed men and 600 officers and officer candidates. Orthogonal rotations
of the data were carried out with a goal of simple structure and psycho-
logical meaningfulness. Twenty-four airman factors and 23 officer factors
were identified; 17 were common to both samples.

The most important finding of the study was that the vocational inter-
ests factors obtained were directed toward broad vocational stereotypes or
occupational classes. These seven factors--mechanical interest, scientific
interest, social welfare interest, aesthetic expression interest, clerical
interest, business interest, and outdoor work interest--are nearly identi-

* cal to those incorporated in Holland's (1973) model of the structure of
interests. This model has been widely researched and will be discussed in
more detail later.

The conclusions of Guilford et al. (1954) are of further interest.
They wrote that the structure of interests includes 19 factors that may be
considered basic interest factors, upon which the seven vocational classes
can be superimposed. Also, each vocational class bears some consistent
relationship to the basic interests factors as well as relationships with
one another. Finally, they concluded: "The results support well the
belief in vocational interest factors as genuine psychological entities.
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Our social culture has established firmly in the minds of men the vocational
stereotypes represented (p. 29).

More recently, Droege and Padgett (1979) employed occupational ana- I
lysts from the U.S. Employment Service to develop activity items that
covered all worker trait groups and occupational groups in the current
Dictionary of Occupational Titles. After the items were administered to
job applicants, the data were factor analyzed and the factors were named by
occupational analysts. The result from this nontraditional procedure and
heterogeneous item pool was 11 factors that map well onto those found by
Guilford et al. (1954).

Rounds and Dawis (1979) factor analyzed the items of the SVIB,
rather than groupings of items as in previous studies. The following five
same-sex samples were included: Women in general (N=1,000), men in general
(N-1,000), female occupational (N=2,500), male occupational (N=3,600), and
male rehabilitation client (N=3,600). The authors wrote:

From 11 to 13 definable factors were found, depending on the
sample. The factors were for the most part equivalent across
samples; when not equivalent, factors for one sample could be
mapped onto another (same-sex) sample's factors. These 11-13
factors serve to define the SVIB item domain; they identify the
dimensions underlying this set of empirically derived items.
(p. 142)

Hansen (1983) wrote that more factors are typically found when analy-
sis is at the item rather than the scale level.

The results of some of the factor analyses mentioned above, as well as
three similar studies, have been presented by Roe (1956) in terms of her
own classification. They are reported in Table 1 (as extracted from Holland,
1976, p. 530). The similarity across investigations is striking.

As can be noted from the left side of the table, Roe's classification
involves eight occupational categories, but her classification is also two-
dimensional with six levels for each category. For example, level 1 of the
science category includes the occupation of "osteopath," while level 3
includes "weather observer," and level 5 contains "veterinary attendant."
All occupations are relevant to science, but they vary as to level of
responsibility, education, and skills.

Roe's structure of interests has spawned the construction of two
* interest inventories, both of which provide support for her model. The

Vocational Interest Inventory (Lunneborg, 1981) and the RAMAK (Barak &
Meir, 1974) have demonstrated both concurrent validity in differentiating
between groups, and predictive, criterion-related validity (Barak & Meir,
1974; Lunneborg, 1979; Mitchell et al., 1971). Perhaps the most important
contribution of these inventories, however, has been in terms of under-
standing the structure of interests. The results of several studies
(Jones, 1965; Lunneborg, 1978; Meir, 1973; Meir & Ben-Yehuda, 1976) support
the idea that Roe's occupational classifications have a circular arrange-
ment, thus adding additional convergence to its already striking similarity b
with Holland's hexagonal model of interests, described next.
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Table 1

The Relation of Roe's Occupational Categories to the Factors From Selected
Factor Analyses I

aassifcation Vernon Thurstone Darley Strong Kuder Guilford et aL

L Service Social welfare vs. People Welfare People Social service Social welfare
administrative uplift

Gregarious vs.
isolated

II. Business Gregarious vs. People Business Business Persuasive Business
Contact Isolated contact

IlL Organization Administrative vs. Business Business Business Clerical Business
social welfare detail system

CPA Computational Clerical

IV. Technology Scientific vs. Science Technical Things vs. Scientific Scientific
display people

Isolated vs. Mechanical Mechanical
gregarious Computational

V. Outdoor Active vs. Outdoor Physical drive
verbal Preference for

outdoor work

VI. Science Scientific vs. Science Technical Things vs. Scientific Scientific
display people

Isolated vs.
gregarious

VII. General Verbal vs. Language Verbal Language Literary Cultural -
Cultural active

VIII. Arts and Display vs. Language Verbal Language Artli-tic Aesthetic expression
Entertainment scientific Musical Aesthetic appreciation

Literary Cultural
Physical drive In some

active vs. verbal

Note: From "Vocational Preferences" by J. L. Holland, in Handbook of
Industrial and Organizational Psychology, M. D. Dunnette (Ed.). Copyright
1976 by Rand McNally College Publishing Company. Reprinted by permission.

Holland's Hexagonal Model

Description. Holland (1973) summarized his model in terms of its four
working assumptions:

1. In our culture, most persons can be categorized as one of six
types: realistic, investigative, artistic, social, enterprising,
or conventional.

2. There are six kinds of environments: realistic, investigative,
artistic, social, enterprising, or conventional.

3. People search for environments that will let them exercise their
skills and abilities, express their attitudes and values, and
take on agreeable problems and roles.

4. A person's behavior is determined by an interaction between his
personality and the characteristics of his environment.
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The relationships among the six types and environments in the
R-I-A-S-E-C model can be illustrated by a hexagon as diagrammed in Figure 1.

A Hexagonal Model for Defining the Psychological Resemblances Among
Types and Environment, and Their Interactions

REAL .46 INT

..0

04
.16

.16

CONV .11 ART

.*21

.38"
ENT .54 SOC

Source: Holland. .L., Whitney. 1).R.. Cole. N.S.. and Richard.. J.M.. ir. An
empirical occupational c-assilication derived lrom a theory ol peronality and
intended fog practice and retcarch. ACT Rc c ch Report No. 29. Iowa City:
The American Collcge Trcoing Program, 1969. ,

Figure 1. Hexagonal model. From Making Vocational Choices: A Theory of
Careers, by G. L. Holland, 1973, Prentice-Hall, Englewood
Cliffs, N.J., page 7. Copyright 1969 by the American College
Testing Program. Reprinted by permission.

The lines between the types show both the correlation and the distance
between two types. Thus, artistic and conventional are very different
while enterprising and conventional are quite similar. This degree of
relatedness is called consistency by Holland. Other "secondary constructs"
that are important in understanding the theory are differentiation, which
is the degree to which a person or environment resembles many types or only
a single type; congruence, the degree to which a type is matched with its
environment; and calculus, the degree to which the internal relationships
of the theory fit a geometric hexagon.
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Research Findings. Holland, Magoon, and Spokane (1981), in their
Annual Review of Psychology chapter, reported that approximately 300 em-
pirical studies regarding Holland's theory were conducted during the period
1964 to 1979. They concluded that, although the evidence for the secondary
constructs is mixed, the basic person-environment typology has been
strongly supported in tests of its organizing power. This is basically the
same conclusion drawn by Walsh (1979) in his review of the literature. A
number of selected studies are cited to represent the essence of this
research.

Wall, Osipow, and Ashby (1967), using a sample of 186 male college
freshmen, demonstrated that a student's ranking of six descriptions of the
Holland types according to his resemblance to each was significantly re-
lated to his SVIB group score. The students tended to see themselves in
ways that correspond with their interest scores. Lee and Hedahl (1973)
found that basic interest scale scores were usually highest for scales
associated with the individual's vocational type; for instance, enter-
prising students had the highest mean on public speaking.

Cole and Hansen (1971) compared the scales of several interest invento-
ries--the SVIB, the Kuder Occupational Interest Survey, the Minnesota
Vocational Interest Inventory, the ACT Vocational Interest Profile, and the
Vocational Preference Inventory--by applying configural analysis to each
inventory. "The configurations of the scales for all inventories were
found to be similar and to conform to the circular configurations of in-
terest proposed by Roe and Holland" (p. 485). Edwards and Whitney (1972),
using the Cole configural method and factor analysis of Self-Directed
Search data, found that Holland's six types were also related to a person's
activities, competencies, occupations, and self-ratings.

Nafziger and Helms (1974) applied a clustering technique to the scales
of the Kuder Occupational Interest Survey, the Minnesota Vocational
Interest Inventory, and the Strong Vocational Interest Blank for both men
and women. The results showed the existence of a few broad, internally
consistent groups of occupations which follow the hexagonal ordering of
occupational categories. The clusters for all inventories, for both sexes,
possessed similar Holland codes, although the MVII, which is a "blue col-
lar" inventory, contains primarily Realistic occupations. The Holland
model was also supported in a multidimensional scaling analysis by Rounds,
Davison, and Dawis (1979) but differentially for males and females. For
males, the interrelationships among the SVIB scales were found to conform
to Holland's hexagon, but this was much less evident for females. "The
same item sets apparently do not have identical meaning for both sexes"
(p. 312).

Gottfredson (1980) classified each of 437 census occupational titles
in terms of Holland's typology, an occupational prestige scale, an occupa-
tional self-direction scale, the Dictionary of Occupational Titles, the
Census Bureau classification, and, for 120 of the titles, occupational
reinforcer patterns. Three main conclusions were drawn from her analyses:
(a) the construct validity of Holland's occupational scheme is supported;
(b) it is misleading to ignore differences in occupational level, as has
generally been done in tests of Holland's typology; and (c) greater speci-
ficity of constructs (theoretical predictions) is needed.
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Gati (1982) postulated that previous tests of the validity of
Holland's model were not rigorous enough since the null hypothesis is set
up in such a way that the proportion of correct predictions will be
around .5. Therefore, he set up a null hypothesis that the hexagonal model
is totally valid, that is, the proportion of correct predictions derived
from it is 1.00. Using this more rigorous approach, 13 data sets of
published studies were reanalyzed. Eleven of these studies supported the
hexagonal model with the less rigorous approach but only two supported it
when the alternate method was used. The author stated that the hexagonal
model is a rough approximation of the structure of interests but that a
hierarchical model (Gati, 1979) would justify stronger inferences. Gati's
hierarchical model appears promising although further investigation is
needed.

Generalizabilitv. A number of studies have investigated the applica-
bility of Holland's theory for women and minorities. Prediger and Hanson
(1976) found substantial stereotypic differences in Holland's raw scores
for males and females in the same occupation. As mentioned, Rounds et al.,
(1979) found the model fit less well for females than for males. Bingham
and Walsh (1978) concluded from a review of five other studies (Harvey &
Whinfield, 1973; Horton & Walsh, 1976; Matthews & Walsh, 1978; Werner,
1969; Wiggins, 1976) that the model is tentatively supported for employed
women. In their own study, Bingham and Walsh found some support for
Holland's theory with employed, college-degreed, black women. The women of
each race were found to be far more similar than different on the scales of
Self-Directed Search but the relationship was opposite on the scales of the
Vocational Preference Inventory.

Wakefield, Yom, Doughtie, Chang, and Alston (1975) found that Voca-
tional Preference Inventory scales for black subjects corresponded gener-
ally to Holland's model but not as well as they did for white subjects.
They wrote that "what is surprising is that (black results] do approximate
the (Holland] model with only a few weaknesses." Lamb (1976) reported that
basic interest scale configurations of blacks correspond to those of the
same-sex, white sample and follow the hexagonal model. Harrington and
O'Shea (1980) assessed the interest of 267 Spanish-speaking Americans
(Mexican American, Puerto Rican, Cuban, South American) with a translation
of the Career Decision Making Inventory and found that the results were
consistent with the Holland model.

Secondary Constructs. Holland's secondary constructs of congruence, con-
sistency, differentiation, and calculus have also been examined empirical-
ly. Walsh, Howard, O'Brien, Santa-Maria, and Edmondson (1973) investigated
the differences on the variables of satisfaction, self-concept, self-
acceptance, and vocational maturity between college students whose occupa-
tional choices were either congruent or incongruent with their assessed
Holland type. Initially, congruence was found to be unrelated to the other
variables, but a more rigorous definition of congruence requiring the
individual's two highest Holland types to be identical with the two highest
types of the occupational choice did show a relationship with satisfaction.
Thus, there may be differing levels of congruence that affect the success
of the person-environment match. Mount and Muchinsky (1978) found that
significantly more subjects were in congruent pairings of type and occupa-
tion than incongruent. The incongruent subjects were not, however, more
concentrated in adjacent occupational typologies as was predicted by Holland.
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O'Neil and Magoon (1977) used a sample of male, "Investigative" col-
lege students to explore the efficacy of Holland's three consistency levels
in predicting later occupational status. According to the theory, those
individuals who are more "consistent" are also more predictable in occupa-
tional membership. Differential predictability of the levels was supported
in 20 of the 27 tests applied.

Peiser and Meir (1978) found that both consistency and congruence were
positively correlated with occupational choice satisfaction (OCS) measured
7 years later for males and females. This result was followed up by Gati
and Meir (1982) who found that congruence and consistency were of similar
efficiency in predicting OCS whether used in Holland's model or a hierar-
chical model. Guthrie and Herman (1982) found that congruence did relate
significantly to vocational maturity but that differentiation and consis-
tency did not. Similarly, Villwock, Schnitzen, and Carbonari (1976) found
that all three constructs predict stability of occupational choice but the
efficiency of prediction is not improved by adding differentiation and/or
consistency to congruence. Also, the three constructs in a multiple re-
gression equation accounted for only 13.7 percent of the variance in pre-
dicting stability.

The construct of calculus had received less attention; in fact, the
term is rarely used. Basically, the research suggests that, while a hexa-
gon may be a useful approximation of the structure of interests, it is not
necessarily regular or equilateral (Edwards & Whitney, 1972; Rounds et al.,
1979). Holland (1979) noted that "at best, the hexagons resulting from
real-world data are misshapen polygons . . . the hexagon is an ideal"
(p. 43).

Summary and Integration. The core of Holland's theory--that is, the
R-I-A-S-E-C model of persons and environments--has been well supported by a
very large number of studies with a myriad of samples, criteria, and instru-
ments. Of the secondary constructs, congruence, or the degree to which a
person's type matches her or his environment, has received the most sup-
port. The evidence concerning all of the secondary constructs is mixed,
however, implying that additional specification is necessary for these con-
structs to be considered integral to acceptance of the theory.

The theory has had tremendous influence on vocational interest meas-
urement in at least four respects (Hansen, 1983). First, the theory has
prompted development of inventories and sets of scales to measure the six
types. Second, it has stimulated extensive research on many aspects of
vocational interests. Third, it has integrated and organized the relevant
information under one system. Fourth, it has provided a simple structure

• of the world of work which is amenable to career assistance.

Prediger (1982) has attempted to uncover the dimensions that underlie
the Holland hexagon and thus explain why the link between interests and
occupations exists. He reported two studies that provide strong support
for the assertion that interest inventories work because they tap activity
preferences that parallel work tasks. In the first study, results showed
that two dimensions, things/people and data/ideas, accounted for a mean
value of 60 percent of the nonresponse-set variance among a very large data
set of interest scores.
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In the second study, the procedure involved recording interest inven-
tory scores and work-task scores (from job analysis) for 78 occupations in
terms of the data/ideas and things/people work task dimensions. These
dimensions were found to be essentially independent (correlation of -.13).
Pearson product-moment correlations were then calculated to determine rela-
tionships between the vocational interests of persons and the work tasks
which characterize their occupations. These correlations ranged from the
upper .60s to lower .80s.

Prediger provided a valuable link in an understanding of what under-
lies Holland's model and how the model achieves its matching of interests
and occupations. The emphasis is on activities and whether an individual's
desired activities match an occupation's required activities. If indeed
the reason that types and environments match is their similar activities,

* then such factors as prestige and security become less important to the
Holland theory. These factors, and others perceived as needs and reinfor-
cers are, however, among the main features of an alternate theory of voca-
tional behavior which has been proposed by Dawis, Lofquist, and Weiss
(1968) and is described below.

The Theory of Work Adjustment

Description. Like Holland's theory, the Theory of Work Adjustment
(TWA) (Dawis, Lofquist, & Weiss, 1968) is based on the concept of corre-
spondence between individual and environment. There are, however, impor-
tant differences that can be illustrated by referral to Figure 2.
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Figure 2. The Theory of Work Adjustment in Operational Terms. From "A
Theory of Work Adjustment," by R. V. Davis, L. M. Lufquist, and
D. a. Weiss, Minnesota Studies in Vocational Rehabilitation,
Bulletin 23, 1968, p. 23. Copyright 1968 by Minnesota Studies
in Vocational Rehabilitation. Reprinted by permission.
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As depicted in the far left of the diagram, an individual's work
personality or suitability for a job is assessed in two parts. A cognitive
test measures the individual's aptitudes and an instrument such as the
Minnesota Importance Questionnaire (MIQ) measures his or her needs for
various job rewards (or reinforcers). The work environment is also mea-
sured in two parts: the aptitudes necessary to do the work and the rewards
offered by the job. The degree of correspondence can then be calculated
between the individual's aptitudes and needs and the job's requirements and
rewards. High correspondence between aptitudes and requirements is asso-
ciated with satisfactoriness of job performance, and high correspondence
between needs and reinforcers is associated with job satisfaction. Also,
as shown, the degree of satisfactoriness moderates the relationship with
job satisfaction and vice versa, ultimately resulting in a prediction of
tenure.

Thus, the TWA differs from Holland's model in the way in which it
assesses both the work environment and the individual. Unlike the hexa-
gonal approach, the TWA model includes measures of aptitude, and assesses
vocational needs rather than interests. Some researchers have hypothesized
that vocational needs are determinants of vocational interests (Bordin,
Nachman, & Segal, 1963; Darley & Hagenah, 1955; Roe & Siegelman, 1964;
Schaeffer, 1953) while others believe that needs and interests reflect the
operation of similar underlying variables (Strong, 1943; Thorndike, Weiss,
& Dawis, 1968). Rounds (1981) has shown that needs and interests measure
different aspects of vocational behavior.

The TWA specifies a set of 20 reinforcing conditions that can be used
to assess both vocational needs and occupational rewards, and thus predict
job satisfaction and satisfactoriness of performance. For example, the
reinforcing condition may be security of employment and those individuals
with a high need for security are best suited for an occupation that has
very stable employment. These 20 reinforcers were identified through
literature review and analysis of the set of items representative of the
reinforcer dimensions. The following are examples of the reinforcing con-
ditions, with brief descriptions:

Recognition Work environment in which rewards are forth-
coming for praiseworthy individual perfor-
mance.

Authority Tasks which include or consist of power to
decide the methods by which a job is per-
formed and to impose those decisions on co-

-workers.

Independence1  Tasks which can be executed from beginning to
end by one individual.

1 The other conditions are: Ability Utilization, Achievement, Activity,

Advancement, Company Policies, Compensation, Co-workers, Creativity, Moral
Values, Responsibility, Security, Social Service, Social Status, Supervision-
Human Relations, Supervision-Technical, Variety, and Working Conditions.
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The TWA also contains a set of 15 formal propositions that are general laws
about an aspect of work adjustment and serve as a basis for further re-
search. These propositions cover areas of vocational behavior ranging from
turnover to personality style, and give attention to many of the process
aspects of vocational behavior as it develops and is maintained. The
comprehensiveness and specificity of the propositions allow a holistic
appraisal of vocational behavior while simultaneously maintaining scienti-
fic rigor. Thus, the propositions form the bulwark of the TWA and re-
present an elaborate set of tested and testable hypo~heses, the equivalent
of which is seldom found in the behavioral sciences.

Research Findings. Much of the research concerning the TWA has been
directed toward verification of the theory's propositions. Lofquist and
Dawis (1969) reported a number of studies which support the first four
propositions:

Proposition I: Satisfaction and satisfactoriness are independent
indicators of work adjustment.

Proposition II: Satisfactoriness is a function of the correspon-
dence between an individual's abilities and the
ability requirements of the work environment.

Proposition III: Satisfaction is a function of the correspondence
between the reinforcer system of the work environ-
ment and the individual's needs.

Proposition IV: Satisfaction moderates the functional relationship
between satisfactoriness and the correspondence of
the individual's abilities with the ability re-
quirements of the work environment.

More recently, much of the research emphasis has focused on the pro-
cess aspects of work adjustment. Dawis and Lofquist (1976) extended the
TWA to include the concepts of work personality style and work environment
style. These concepts characterize the day-to-day interactions of indivi-
duals and their environments in terms of their mutual responsiveness. Also
described was a systems-type model that integrates the early propositions
of the theory with the more recent work on personality-style dimensions
(Dawis & Lofquist, 1978). The research represented in these two studies
constitutes a major contribution to an understanding of the dynamics of
work adjustment rather than a more static model of traits and factors
alone.

Rounds (1981) has reviewed 11 studies from the period 1968 to 1981 c
which utilize job satisfaction (Proposition III) as the dependent variable.
He drew the following conclusions: (a) Need-reinforcer correspondence in-
dices have been found to have a consistent, significant relationship with

2 The interested reader can obtain additional information about the TWA by

consulting the recent book A Psychological Theory of Work Adjustment by
Dawis and Lofquist, 1984. Minneapolis, MN: University of Minnesota Press.
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job satisfaction. (b) The relationship between correspondence and job
satisfaction ranges from .18 to .42 with the use of a profile-shape index.
(c) Studies using a longitudinal design have resulted in the best predic-
tions of job satisfaction while studies with a restricted range of occupa-
tions and tenure have failed to find a relationship. It appears quite well
replicated that the TWA approach will yield criterion-related validities
with job satisfaction that range from moderate to quite good. Further,
research reported by Scarpello and Campbell (1983) suggests that individual
differences in aspiration level and different views of career progression
help explain the level of job satisfaction over and above the match of
needs and rewards.

Conclusions. Although the TWA is associated with approximately 200
research studies over a 20-year period, it is still relatively unknown.

*This may be attributable to the fact that many of the studies pertinent to
the TWA have been published in research monographs and government publica-
tions not readily accessible to a wide range of professionals in the area
of vocational behavior. This general lack of exposure is unfortunate
since, as Holland, Magoon, and Spokane (1981) wrote:

The Minnesota work (TWA) is one of only a few programmatic ef-
forts to comprehend a major element of vocational life. Both
practitioners and researchers can benefit from a reading of
perhaps the most analytical and hard-headed analysis of person-
job interactions. (p. 297)

Validity Research

While numerous procedures are available for evaluating validity, the
APA standards (1974) recognize three principal classifications: content,
criterion-related (concurrent and predictive), and construct. Each of
these methods has been used to examine the validity of interest assessment t
and each has made its own contribution within that process. In this sub-
section, the results of a number of studies characteristic of each proce-
dure are reviewed and summarized.

Content Validity

Guion (1976) described content validity as the degree to which the
content and format of a test correspond to a domain of relatively clear-cut
knowledge or behavior. Content validity is of special concern during the
construction of an interest inventory when the form's author must determine
how to achieve the desired degree of correspondence with the interests
domain. As noted by Lammlein (1983), this process involves three separate
questions. First, are all or most of the important areas of knowledge or
behavior in the domain represented in the inventory (representativeness)? '
Second, given that they are represented, do these important areas receive
an appropriate amount of emphasis in the inventory (fidelity)? Thirdly, is
the item endorsement rate of the sample (or inventory) comparable to that
of the domain?

Since the structure of the domain of interests appea-'. quite well
documented (Holland, 1976), it would seem that an inventory measuring each
of these important interest dimensions would be representative. If each of
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the dimensions and their subareas received the appropriate amount of empha-
sis, it would also have good fidelity. Finally, if the various item re-
sponse options of the inventory were endorsed with a frequency comparable
to that expected in the population for each area of the domain, then all
content validity concerns would be addressed.

Unfortunately, a systematic description of how these procedures have
been followed is, for the most part, lacking from interest inventories.
Several authors have reported as content validity what is more accurately
labeled face validity. One study that did address the item endorsement
question demonstrated that the items of the Vocational Interest Career
Examination (VOICE) were understandable to the members of the population
taking the inventory, thus allowing reasonable responding to the items
(Alley & Matthews, 1982). It seems likely that many interest inventories

4do have good content validity and that future research could demonstrate
this aspect of their utility fairly easily. Such research not only would
be of value for content validity, but would likely contribute to criterion-
related and construct validity as well.

fCriterion-Related Validity

Criterion-related validity, which is the assessment of the relation-
ship between an individual difference measure and an external criterion,
follows one of two designs: concurrent or predictive. In a concurrent
design, criterion data are collected at the same time as test scores, while
in a predictive design, criterion data are obtained at a later time. Both
of these designs have been used with assessed interests, for example, in
differentiating between occupational groups (concurrent) and in forecasting
later occupation (predictive).

Before examining criterion-related validity results in more detail,
two points are noted. First, the criteria against which interests are
assessed all are related to Jobs or occupations. These occupations, the
way in which they are performed, and their interrelationships can vary
greatly, thus defying any universal and clear-cut classification (Campbell,
1971). Also, Schmidt (1974) has shown that the validity of an interest
inventory varies as a function of base rate and the relative values of true
and false positives and negatives, factors that have sometimes been over-
looked or misinterpreted in validity studies. Because of these effects and
the various sources of error typically found in applied research, some
degree of fluctuation is evident in the results reported by different
investigators. The overall convergence of findings, however, testifies to
the robustness of the validity associated with this domain.

Occugational Membership. In criterion-related validity studies using
measured interests, the most popular dependent variable has been occupa-
tional membership. Concurrent validity studies with this criterion have
investigated whether members of different occupations respond differently
to interest items (e.g., do engineers receive their highest scores on
scales related to engineering and do members of unrelated occupations
receive lower scores on these scales?). It should be noted that the use of
Strong's empirical method of scale construction assures a degree of concur-
rent validity, since only those items that discriminated between occupa-
tional members and people-in-general are included on the occupational
scales.
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Campbell and Hansen (1981) reported the concurrent validity of the
Strong-Campbell Interest Inventory in terms of the percent overlap (Tilton,
1937) of the interest score distributions of occupational members and
people-in-general. If a scale discriminates perfectly between the two
groups there is zero overlap, and if it does not discriminate at all there
is 100 percent overlap. Values for the occupational scales of the SCII
range from 16 percent to 54 percent with a median of 34 percent overlap.
This degree of overlap means that the scales are separating the two groups
by about two standard deviations, on the average.

A second method of assessing concurrent validity is to determine how
well the scales separate occupations from each other rather than from
people-in-general. Campbell (1971) reported the SVIB scores of more than
50 occupations on each other's scales for both men and women. The median
score for members of one occupation on the scales of other occupations
was 25, as compared with a median score of 50 for members of an occupation
on their own scale (standardized scores with mean of 50 and standard devia-
tion of 10).

Kuder and Diamond (1979) reported the concurrent validity of the Kuder
Occupational Interest Survey scales in terms of the percentage of subjects
who scored higher on their own occupational scale than on each of five
other occupational scales. The higher score on their own scale occurred 71
percent of the time when a general reference group had been used in scale
construction and 81 percent of the time when lambda coefficients were used.
In a second study that involved 30 occupational groups, the median correla-
tion was .84 between highest score on the 30 scales and actual group mem-
bership.

In addition to the studies with occupational scales, concurrent val-
idity has also been demonstrated with homogeneous, basic interest scales.
Campbell and Hansen (1981) reported that the SCII basic interests scales
spread occupations' scores over 2-2.5 standard deviations, and that the
patterns of high- and low-scoring occupations are substantially related to
the occupations that people pursue. For example, astronauts were among the
highest scorers on the "Adventure" scale and bankers were among the lowest.
Similarly, interior decorators were among the highest scorers on the "Art"
scale while farmers were among the lowest.

It has been repeatedly shown that members of occupations with similar
knowledge, skill, and ability requirements tend to respond more similarly
to interest items than members of unrelated occupations. Kuder (1977)
reported that the interest scores of architects are very similar to those
of interior decorators and very dissimilar from those of truck drivers and
carpenters. The largest difference score found was between machinists and
college women majoring in drama, while the most similar occupations were
carpenter and auto mechanic. Similar results have been reported by nu-
merous investigators with a number of different inventories (Campbell &
Hansen, 1981; Echternacht, Reilly, & McCaffrey, 1973; Gottfredson, Holland,
& Holland, 1978; Holland & Holland, 1977; Jackson, 1977; Strong, 1943,
1955).

The predictive validity of measured interests in forecasting later
occupational membership has also been extensively investigated. Perhaps
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the classic study of this type was given in Strong's 1955 book which
reported in detail an 18-year followup of 663 Stanford University students
who had completed the Strong Vocational Interest Blank while still in col-
lege. Strong found that subjects averaged 43.6 on the scale of the occupa-
tion engaged in 18 years later (a standard score of 45 or above received an
"A" rating, the highest rating obtainable) as compared with 48.9 for con-
currently derived criterion groups, and 30.2 for men-in-general. He also
concluded that for those with an "A" rating for an occupation, the expec-
tancy ratio or odds of entering that occupations were about 3.5 to 1. This
expectancy ratio has been shown by Dolliver (1969a) to be problematic and
the hit rate of the SVIB/SCII and other inventories is now reported in
terms of the percentage of individuals who have a "good" (McArthur's (1954)
classification system] correspondence between their interest scores and the
occupation ultimately entered. Campbell and Hansen (1981) reviewed eight

epredictive validity studies and concluded that the "good" hit rate of the
Strong inventories is approximately 50 percent, the "poor" hit rate is
around 15 percent, and the remaining 35 percent of the predictions are
"clean misses."

The following is a sample of hit rates obtained in a variety of
additional predictive studies of occupational membership. For the Kuder
Preference Record, hit rates were: 53% in a 25-year followup (Zytowski,
1974), 63% in a 7- to 10-year followup (McRae, 1959), and 51% in a 12- to
19-year followup (Zytowski, 1976). Lau and Abrahams (1971) reported 68% in
a 6-year followup with the Navy Vocational Interest Inventory while
Gottfredson and Holland (1975) found an average 50% hit rate in a 3-year
followup with the Self-Directed Search. The Strong Vocational Interest
Blank hit rates were 39% (corrected for base rate) in an 18-year followup
(Worthington & Dolliver, 1977) and 50% in a 10-year followup (Campbell,
1971). Gade and Soliah (1975) reported 74% for graduation of college
majors in a 4-year followup with the Vocational Preference Inventory. Hit
rates from a sampling of studies using expressed interest are also avail-
able: 69% in a 9-year followup (Strong, 1943), 52% in a 3-year followup
(Borgen & Seling, 1978), 72% in an 11-year followup (Bartling & Hood,
1980), and 46% in a 21-year followup (Cairo, 1982).

The results of these studies illustrated not only the variability
normally found with different researchers and instruments but also effects
of varying base rates, classification systems, and extraneous factors that
were mentioned earlier. Consistent throughout the studies, however, is the
demonstrated relationship between an individual's interests and the tenden-
cy to stay in a related job or occupation. This consistency is even more
remarkable in light of the extensive followup periods and the fact that
interests are the only variable being considered, disregarding the effects
of ability and economic change.

Job Involvement/Satisfaction. Strong (1943, p. 385) wrote that he
"can think of no better criterion for a vocational interest test than that
of satisfaction enduring over a period of time." Thus, he and subsequent
researchers of the validity of interest measurement have normally in-
corporated satisfaction into studies of occupational membership by assuming
that continuance in an occupation is a measure of satisfactory adjustment.

The relationship between interests and job satisfaction has also
been studied directly, both correlationally and through group differentia-
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tion. Since correlational studies are easily summarized in tabular form,
these results and the results of correlational studies of job proficiency
and training performance are summarized in Tables 2-4 and listed indi-
vidually in Appendix C as well. Noncorrelational studies for each of these
criteria are discussed only in the text.

Table 2

Criterion-Related Validites: Job Involvement

I Re-enlistment I Occupational .
I Job Satisfaction I Turnover I Membership "

Number of Studies 18 3 This cri-
terion has

Median Correlation been studied
using hit

Overall .31 .29 rates and
group com-

Predictive .23 1 .29 parisons and
is discussed

Concurrent .33 1 in the text,
I rather than

Correlation Range .01 - .62 1 .19 - .29 1 tabularized.

N Range 25 - 18,207 1 125 - 789

Median N 501 1 520

Table 2 summarizes a total of 21 correlational studies of job involve-
ment, the overwhelming proportion of which were directed toward job satis-
faction. It can be seen that the studies generally reported correlations
of around .30, with concurrent investigations obtaining somewhat higher va-
lidities, as would be expected. Six of the studies were conducted with
military personnel and obtained almost exactly the same results as with
civilians. Overall, the investigations reported remarkably similar re-
sults, as evidenced by almost half of the median validities falling in the
range of .25 to .35. Finally, since the median sample size of these
studies exceeds 500, considerable confidence can be placed in their replic-
ability.

In noncorrelational studies, Kuder (1977) examined the differences in
interests between satisfied members of occupations and their dissatisfied 4

counterparts. He concluded that members of the dissatisfied group are much
more likely to receive higher scores in other occupations than are the b

members of the satisfied group, and the dissatisfied group is more hetero-
geneous than the satisfied group in the same occupation.
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A number of studies have also shown that group differences in in-
terests are related to differences in job satisfaction. For example, McRae
(1959) studied 1,164 young people from 31 states whose interests had been
measured in high school and who responded 7 to 10 years later to a job
satisfaction questionnaire. McRae found that of those in an occupation
consistent with their earlier interests, 62 percent were satisfied as
compared with 34 percent of those in an occupation inconsistent with their
earlier interests. Similar results have been reported by A. M. Brayfield
(1942), A. H. Brayfield (1953), DiMichael and Dabelstein (1947), Hahn and
Williams (1945), Herzberg and Russell (1953), North (1958), and Trimble
(1965), among others. Lastly, Arvey and Dewhirst (1979) found that general
diversity of interests was related to job satisfaction.

A number of other studies, however, have found no significant rela-
tionship between interests and job satisfaction. These include Butler,
Crinnion, and Martin (1972), Dolliver et al., (1972), Schletzer (1966),
Trimble (1965), and Zytowski (1976).

Campbell (1971) wrote that the generally modest relationships reported
between interests and job satisfaction may be due to restriction in range.
Studies have generally reported a high percentage of satisfied workers
(around 80%), thus resulting in very little criterion variance. Another
viewpoint, expressed by Strong (1955), is that job satisfaction is such a
complex and variable concept that a good measure of it is unobtainable.
With these factors in mind, the smaller number of studies with negative and
modest findings seem less at odds with the preponderance of the evidence,
and the intuitive correspondence between interests, job satisfaction, and
sustained occupational membership appears more reasonable.

Job Proficiency. Strong (1943, p. 485) wrote that "The man on the
street or in the shop emphasizes interest or willingness to work as the
most important of all factors explaining (job) success. Can such claims be
justified?" Strong's own investigation with life insurance agents showed
that successful agents did receive higher interest scores on relevant
scales than unsuccessful agents and that the correlation between production
and interest scores was approximately .40. He added that many of those
with low scores did not stay in the occupation, thus restricting the range
in the predictor and also suggesting an interaction effect.

A related study by Ferguson (1958) reported that,

For all agents we find no difference between the termination
rates of those with the interests of successful salesmen and

* those without. But for agents whose performance is average or
above average, we find that those with interests similar to
successful salesmen terminated less frequently than those with-
out. In other words, when the ability (performance) differential
drops out, the interest differential takes over. (p. 191)

This research suggests a three-way interaction among job performance,
occupational membership, and interests in which each may moderate the
relationship between the others. Similarly, Clark (1961) used ability as a
mediator variable and found interest scores more predictive of job perfor-
mance at some ability levels than others.
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A number of studies have shown that measured interests can differen-
tiate between those rated successful and unsuccessful within an occupation.
For example, Abrahams, Neumann, and Rimland (1973) found that the highest
interest quartile contained three times as many Navy recruiters rated
effective as the lowest quartile. Similarly, Azen, Snibbe, and Montgomery
(1973) showed that interest scores correctly classified 67 percent of a
sample of deputy sheriffs in terms of job performance ratings.

Arvey and Dewhirst (1979) demonstrated that general diversity of
interests was positively related to salary level. Also, Campbell (1965,
1971) reported that past presidents of the American Psychological Associa-
tion, who have enjoyed outstanding professional success, have higher inter-
est scores in the physical sciences than psychologists-at-large, who have
higher interest scores in the social sciences. This finding might also be
attributable to the importance of diversity of interests in job perfor-
mance, and illustrates an important aspect of interests' validity in dif-
ferentiating among individuals at differing performance levels.

In correlational research, a total of 14 studies were located and are
summarized in Table 3 as well as listed individually in Appendix C. The
majority of the research utilized ratings as the measure of job perfor-
mance, although three studies examined interests' relationship with archi-
val production.

Table 3

Criterion-Related Validities: Job Proficiency

Job Knowledge I Archival I
Ratings Tests I Production I

Number of Stud es 11 0 3

Median Correlation

Overall .20 .33

Predictive .20 .33

I Concurrent .25 I-

I Correlation Range .01 - .40 .24 - .53

N Range 50 - 2,400 37 - 195

Median N 464 116
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Median validities are .20 for studies employing ratings as criteria
and .33 for the archival production investigations. These values suggest
a range of .20 to .30 for the overall correlation between measured inter-
ests and job performance. Both the number of studies and the median sample
size are higher within the rating criterion subcategory. Since the values
obtained in this subcategory are lower than for archival production, they
may represent a more stable and conservative estimate of validity for
predicting job performance from measured interests.

Training Performance. The training performance criterion category
includes objective tests of training knowledge, subjective ratings by
instructors, completion versus noncompletion of the training program
(go/no-go), and hands-on measures of learning. It is difficult in each of
these subcategories to draw an absolute distinction between training and
academic performance. The research to be discussed here includes some
studies that might be labeled academic rather than training, but the two
are combined because they are highly similar and for simplicity of discus-
sion.

Table 4 summarizes the 13 correlational studies located that were
thought to be most relevant to the training criterion category. All were
predictive investigations, yet a fair amount of variability is found across
subcategory medians. Ratings of training performance were predicted best
(.35) and objective measures predicted least well (.17), while a median
of .28 was found for studies of course completion/noncompletion. Eight
investigations utilized military samples and generally obtained higher
validities, with a median value of .28. In addition, the military studies
included the use of much larger samples and are more consistent with a
training rather than academic emphasis. Thus, it seems reasonable to
expect the correlation between interest and later training performance to
generally fall around .25, and perhaps higher with instruments specifically
constructed for a given set of training programs or jobs (as was often the
case in the military research).

Research in more academic settings has also suggested a fairly modest
degree of relationship with vocatioi3l interests. Strong (1943), after
reviewing the results from a large number of studies, concluded that (aca-
demic) scholarship is more closely associated with intelligence than with
interests. He adds, however, that very few study an area successfully if
they have low interest in it. This conclusion is supported by more recent
research (Barak & Rabbi, 1982; Wiley & Magoon, 1982) that suggests the

consistency of interests (Holland, 1973) is a mediator variable in the
relationship between interests and academic success.

Campbell (1971) reported that the Academic Achievement scale of the
SVIB yielded a cross-validated correlation of .36 with first-year college
grade-point average. It also increased the multiple correlation when added
to either high school rank or aptitude scores. The scale, now entitled the
Academic Comfort scale on the SCII, was reported by Campbell and Hansen
(1981) to obtain correlations with grades ranging from .10 to .30. Final-
ly, in a more training-oriented, noncorrelational study, Doll, Ambler,
Lane, and Bale (1972) found that interest scores could successfully dif-
ferentiate between Naval aviation cadets who would voluntarily drop out of
training and those who would not. A similar finding was reported earlier
by Rosenberg and Izard (1954).
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Table 4

Criterion-Related Validities: Training

I I Go/No-Go
I Objective I Subjective I (Course I Hands-On
I Measures I Measures I Completion) Measures--

Number of Studies 1 8 1 2 1 3 I 0 f

Median Correlation

Overall 1 .17 1 .35 1 .28 1

Predictive 1 .17 1 .35 1 .28 1

Concurrent ......

Correlation Range .02 - .43 1 .28 - .41 1 .23 .42

N Range 53 - 3,505 1 27 - 373 1 355 - 4,502

Median N 751 593

Summary of Criterion-Related Validity. More than 100 studies of
different aspects of the criterion-related validity of measured interests
have been reported in this subsection. Among the most thoroughly repli-
cated findings in these studies is the substantial relationship between
individuals' interests and their sustained membership in an occupation.
The relationship has been demonstrated for a wide variety of occupations
and over lengthy periods of time. As such, this finding ranks as one of
the most theoretically and practically important discoveries in the broad
area of individual differences. In addition to the relationship of inter-
ests with occupational membership, research has shown these preferences to
have validity for various aspects of job involvement, job proficiency, and
training performance. The degree of this association generally appears to

• be in the .20 to .30 range, expressed in correlational terms. Much re-
search has been conducted with military personnel, and the validities
appear to be as high, or often higher, for these individuals and settings.
Finally, it has also been well replicated that measures of interests com-
bine well with other types of predictors in yielding an optimal multiple
correlation.

Construct Validity

Construct validity is a broad and abstract process that includes the ac-
cumulation of evidence from a number of different sources; it is not ac-
complished in a single study. Of the many types of evidence relevant to
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construct validity, the following have been investigated within the area of
interests:

1. The internal consistency of interest scales.

2. The relationship of the interest scales of one inventory with the
scales of another.

3. The factor-analytic structure of a group of interest items or
scales.

4. The processes through which interests change and are expressed.

5. The relationship between interests and behavior in an experimental
estudy.

6. The ability of interest measures to differentiate between groups
(e.g., occupations).

7. The convergent and divergent validity of interest scores, that
is, related on measures of the same construct and unrelated on
measures of different constructs.

8. The rationally judged relationship between the content of interest
inventories and relevant behavior.

Internal Consistency. Alley and Matthews (1982) have reported that the
internal consistency (coefficient alpha) values of the scales of the Voca-
tional Interest Career Examination range from the high .80s to mid .90s.
Similarly, the coefficient theta values of the Jackson Vocational Interest
Survey (Jackson, 1977) range from .70 to .91 with a median of .83.
Gottfredson, et al. (1978) found that the KR-20 values for the scales of
the Vocational Preference Inventory range from .85 to .91.

Relationship Between Interest Inventories. Johansson (1982) reported
the construct validity of the Career Assessment Inventory (CAI) in terms of
its correlations with the Strong-Campbell Interest Inventory (SCII) and the
Minnesota Vocation Interest Inventory (MVII). Like-named scales of the
SCII and CAI correlated in the high .70s and low .80s, while the correla-
tions between MVII and CAI scales were more variable and somewhat lower but
still showed meaningful relationships.

Jackson (1977) gave the correlations between like-named scales of the
Jackson Vocational Interest Survey and the SVIB as generally being in
the .40s and .50s and also demonstrating considerable divergent validity
through low and negative correlations between unrelated scales. Correla-
tions in the .50s and .60s were found by Alley, Berberich, and Wilbourn
(1977) between the like-named scales of the Vocational Interest Career
Examination, the Navy Vocational Interest Inventory, and the Army Classifi-
cation Inventory. Similarly, Lunneborg (1981) reported median correlations
of .53 and .51 between the like-named scales of the Vocational Interest
Inventory and the Vocational Preference Inventory and Strong-Campbell In-
terest Inventory, respectively.
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Factor Analyses. The results of the factor-analytic studies that were
discussed in more detail earlier in this report support the idea that there
are a relatively small number of general interest factors, factors that are
obtained in different investigations and with various inventories and item
pools. This finding adds significantly to confidence that interest inven-
tories measure several rather basic dimensions with perhaps more specific
interest constructs superimposed upon them.

Process Studies. Studies of the processes involved in interest de-
velopment and change contribute to construct validity through the testing
of hypotheses about how and why subjects respond to interest items in the
way that they do. Strong (1943) discussed the changes in interests with
age-- for example, the tendency for an increase in "like" responses up to
age 25, and a decrease thereafter. Roe's theory (1956) that a child's
early experiences with his or her parents create or foster an adult's
pattern of interests has received only ambiguous support (Crites, 1969).
Cooley's (1967) monograph on the findings of Project TALENT reported that,
for 9th and 12th graders, interests both follow and affect abilities as
students become more aware of their own abilities and channel those abili-
ties toward their interests or vice versa.

Other longitudinal process studies include the Career Pattern Study
(Super, Crites, Hummel, Moser, Overstreet, & Warnath, 1957), the Career
Development Study (Gribbons & Lohnes, 1968), the Youth in Transition Study
(Bachman, Kahn, Mednick, Davidson, & Johnston, 1970), and the ROTC/Army
Officer Study (Card, Goodstadt, Gross, & Shanner, 1975). Finally, Nelson's
(1978) study with young children suggested that the process of vocational
development is related to the processes of cognitive development.

Experimental Studies. Dawis (1980) wrote:

. the construct (interest) is notable for its absence from
the literature of experimental psychology. This historical de-
velopment has had two consequences for psychological research
which are related: a focus on the practical use value of inter-
est measures and a failure to explicate the construct ....
What are badly needed are studies, especially experimental
studies, into the nature of interests; for example, their rela-
tionship to more basic cognitive processes, such as attention and
memory, and their role in learning and social psychological
processes, such as impression formation and attitude change. (p. 81)

Stulman and Dawis (1976) illustrated how the experimental procedure might
be applied to vocational needs through the use of the Creativity and Inde-
pendence scales of the Minnesota Importance Questionnaire. Subjects were
exposed to four conditions in the assembly of a Tinker Toy (High Creativi-
ty-High Independence, High Creativity-Low Independence, Low Creativity-High
Independence, Low Creativity-Low Independence), and in 12 subsequent ses-
sions the subjects were allowed to work in any condition they preferred.
Time spent in each condition was recorded and compared across groupings
which had been made on the basis of MIQ scale scores and sex. Results of
the analysis of variance showed significant differences in later behavior
between those scoring high and those scoring low on the two MIQ scales,
thus experimentally supporting the validity of the scales. Unfortunately,
the experimental study is still rarely utilized in combination with indi-
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vidual difference measures, and the deficiency observed by Dawis (1980)
continues to warrant further research.

Group Differentiation. The validity evidence for interest inventories
in differentiating between occupational groups has already been discussed.
Brandt and Hood (1968) added to the generality of those findings with a
study comparing the predictability of the SVIB for "normal" versus "de-
viant" students (based on Minnesota Multiphasic Personality Inventory
scores). The subjects were followed up several years after testing and
compared for the accuracy of occupational prediction. "Normals" were found
to be significantly more predictable than the "deviants," as well as having
higher levels of job satisfaction.

Converaent and Divergent Validity. Since convergent and divergent
validity may be relevant to a number of sources of construct validity, they
have been discussed in several places throughout this report. To summar-
ize, these types of validity have been demonstrated by such things as:

1. Members of an occupation who score high on scale A also score
high on scales correlated with A but low on uncorrelated scales.

2. Members of an occupation score high on scales to which the occupa-
tion is intuitively related and low on intuitively unrelated
scales.

3. Members of an occupation who score high on scale A and low on
scale B for one interest inventory will do the same for like-named
scales of another interest inventory.

Content-Based Judgment. The relationship between the content of an
interest inventory and the relevant construct can be rationally judged when
a criterion-related study is impossible or impractical. This process is
distinguished from content validity in that it is an inference about score
relationships with behavior rather than a process of determining an inven-
tory's relationship with the interest domain. While this type of evidence
should not stand alone in support of a hypothesized relationship, it does
constitute an important additional source of construct validity infor-
mation.

Summary and Integration

The information that has been gathered in support of the validity of
assessed interests comes in many forms and from a great variety of sources.
Research into the content, criterion-related, and construct validities of
interest inventories has supported them as measures of a distinct and
important domain of human characteristics that is also related to a number
of occupational criteria.

The primary deficiency of this research, however, remains a clear
understanding of the relationship between interests and other human charac-
teristics. Holland (1966, 1973), among others, has attempted to bridge
this gap by considering interests as an aspect of temperament, but large-
scale cross-domain research is lacking. Similarly, the developmental work
mentioned earlier has looked at analogues between interests and cognitive
development, and research with biographical data has demonstrated some
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relationships with interests (Eberhardt & Muchinsky, 1982; Mumford & Owens,
1982).

Perhaps the most promising model, however, is that specified in the
Theory of Work Adjustment (Dawis et al., 1968). By taking into account not
only a person's vocational needs, but also his or her aptitudes and the
many facets of the occupational environment, the TWA seems the most prom-
ising alternative for a theory that captures the complexity of work behav-
ior. Preliminary research with interests (Rounds, 1981) and temperament
(Dawis & Lofquist, 1976, 1978) suggests that these may be incorporated into
the TWA as well, and that a thorough conceptualization of the worker and
work environment can be achieved. Such a complete approach seems to have
optimal opportunity for uniting the validity of interests with that of
other domains, resulting in what Strong in 1943 called "each finding the
place where he/she will have the best chance for happiness and success"
(p. 3).

DI
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APPENDIX A

Existing Temperament Scales Classified According to Construct
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TEMPERAMENT SCALES INCLUDED IN THE TAXONOMY

California Psychological Inventory (CPI)

Dominance (Do) I

Capacity for Status (Cs)
Sociability (Sy)
Social Presence (Sp)
Self-acceptance (Sa)
Sense of Well-being (Wb)
Responsibility (Re)
Socialization (So)
Self-control (Sc)
Tolerance (To)
Achievement via Conformance (Ac)
Achievement via Independence (Ai)
Intellectual Efficiency (Ie)
Psychological-mindedness (Py)
Flexibility (Fx)
Femininity (Fe)

Comrey Personality Scales (CPS)

Trust vs. Defensiveness (T)
Orderliness vs. Lack of Compulsion (0)
Social Conformity vs. Rebelliousness (C)
Activity vs. Lack of Energy (A)
Emotional Stability vs. Neuroticism (S)
Extraversion vs. Introversion (E)
Masculinity vs. Femininity (M)
Empathy vs. Egocentrism (P)

Differential Personality Questionnaire (DPQ)

Wellbeing (Wb)

Social Potency (SP)
Achievement (Ach)
Social Closeness (SC)
Stress Reaction (SR)
Alienation (Al)
Aggression (Agg)
Control (Con)
Harmavoidance (Ha)
Traditionalism (Tr
Absorption (Ab)
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Edwards Personal Preference Schedule (EPPS)

Achievement (ach)
Deference (def)
Order (ord)
Exhibition (exh)
Autonomy (aut)
Affiliation (aff)
Intraception (int)
Succorance (suc)
Dominance (dom)
Abasement (aba)
Nurturance (nur)
Change (chg)
Endurance (end)
Heterosexuality (het)
Aggression (agg)

Eysenck Personality Questionnaire (EPQ)

Neuroticism (N)
Extraversion (E)
Psychoticism (P)

Gordon Personal Profile-Inventory (GPPI)

Ascendancy (A)
Responsibility (R)
Emotional Stability (E)
Sociability (S)
Cautiousness (C) "-
Original Thinking (0)
Personal Relations (P)
Vigor (V)

Guilford-Zimmerman Temperament Survey (GZTS)

General Activity (G)
Restraint (R)
Ascendance (A)
Sociability (S)
Emotional Stability (E)
Objectivity (0)
Friendliness (F)
Thoughtfulness (T)
Personal Relations (P)
Masculinity (M)
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Jackson Personality Inventory (JPI)

Anxiety (Anx)
Breadth of Interest (Bdi)
Complexity (Cpx)
Conformity (Cny)
Energy Level (Enl)
Innovation (Inv)
Interpersonal Affect (Iaf)
Organization (Org)
Responsibility (Rsy)
Risk Taking (Rkt)
Self Esteem (Ses)
Social Adroitness (Sca)
Social Participation (Spt)
Tolerance (Tol)
Value Orthodoxy (Vlo)

Minnesota Multiphasic Personality Inventory (MMPI)

Subtle defensiveness (K)
Hypochondriasis (Hs)
Depression (D)
Hysteria (Hy)
Psychopathic Deviate (Pd)

Masculinity-femininity (Mf)
Paranoia (Pa)
Psychasthenia (Pt)
Schizophrenia (Sc)
Mania (Ma)
Social Introversion (Si)

Omnibus Personality Inventory (OPI)

Thinking Introversion (TI)
Theoretical Orientation (TO)
Estheticism (Es)
Complexity (Co)
Autonomy (Au)
Religious Orientation (RO)
Social Extroversion (SE)
Impulse Expression (IE)
Personal Integration (PI)
Anxiety Level (AL)
Altruism (Am) Il
Practical Outlook (PO)
Masculinity-Femininity (MF)
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Personality Research Form (PRF)

Abasement (Ab)
Achievement (Ac)
Affiliation (Af)
Aggression (Ag)

Autonomy (Au)
Change (Ch)

Cognitive Structure (Cs)
Defendence (De)

Dominance (Do)
Endurance (En)
Exhibition (Ex)
Harmavoidance (Ha)
Impulsivity (Im)
Nurturance (Nu)
Order (Or)
Play (P1)
Sentience (Se)
Social Recognition (Sr)
Succorance (Su)
Understanding (Un)

Sixteen Personality Factor Questionnaire (16PF)

A: Reserved vs. Outgoing (A)
B: Less Intelligent vs. More Intelligent (B)
C: Affected by Feelings vs. Emotionally Stable (C)
E: Humble vs. Assertive (E)
F: Sober vs. Happy-go-lucky (F)
G: Expedient vs. Conscientious (G)
H: Shy vs. Venturesome (H) I

I: Tough-minded vs. Tender-minded (I)
L: Trusting vs. Suspicious (L)
M: Practical vs. Imaginative (M)
N: Forthright vs. Shrewd (N)
0: Placid vs. Apprehensive (0)

Conservative vs. Experimenting (Q1

Q 2 : Group-dependent vs. Self-sufficient (Q2)

Q3: Undisciplined Self-conflict vs. Controlled (Q3 )

Q4: Relaxed vs. Tense (Q4 )
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POTENCY SCALES

1. CPS Activity (CPS A)

2. DPQ Wellbeing (DPQ Wb)

3. GPPI Vigor (GPPI V)

4. GZTS General Activity (GZTS G)

5. JPI Energy Level (JPI Enl)

6. DPQ Social Potency (DFQ SF)

7. EPPS Dominance (EPPS dom)

8. GPPI Ascendancy (GPPI A)

9. GZTS Ascendance (GTZS A)

10. PRF Dominance (PEP Do)

11. 16FF E: Assertive (16FF E)

12. PEP Exhibition (PEP Ex)

13. CPS Extraversion (CPS E)

14. EPQ Extraversion (EPQ E)

15. GPPI Sociability (GFPI S)

16. GZTS Sociability (GZTS S)

17. JFI Self Esteem (JPI Sea)

18. MI, Social Introversion (M4FI Si) -reversed

19. OFI Social Extroversion (OPI SE)

20. 16FF F: Happy-go-lucky (16FF F)

21. 16FF H: Venturesome (16FF H)

22. CPI Dominance (CPI Do)

23. CPI Capacity for Status (CPI CS)

24. CPI Sociability (CPI Sy)

25. CFI Social Presence (CFI Sp)

26. CPI Self-acceptance (CPI Sa)

'U
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ADJUSTMENT SCALES

1. DPQ Alienation (DPQ Al) - reversed

2. GZTS Objectivity (GTZS 0)

3. CPS Emotional Stability (CPS S)

4. DPQ Stress Reaction (DPQ SR) - reversed

5. EPQ Neuroticism (EPQ N) - reversed

6. GPPI Emotional Stability (GPPI E)

7. GZTS Emotional Stability (GZTS E)

S. JPI Anxiety (JPI Anx) - reversed

9. OPI Personal Integration (OPI PI)

10. OPI (low) Anxiety Level (OPI AL)

11. 16PF C: Emotionally Stable (16PF C)

12. 16PF 0: Apprehensive (l6PF 0) - reversed

13. 16PF Q:Tense (l6PF Q)- reversed

14. CPI Sense of Well-being (CPI Wb)

15. CPI Responsibility (CPI Re)

16. CPI Self-control (CPI Sc)

17. CPI Tolerance (CPI To)

18. CPI Achievement via Conformance (CPI Ac)

19. CPI Intellectual Efficiency (CPI le)

20. ?91P1 Subtle defensiveness (M,1PI K)

21. HMPI Depression .(1MMPI D)' - reversed

22. MHPI Psychasthenia (MMPI Pt) - reversed

23. DW1I Schizophrenia (NMPI Sc) - reversed
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AGREEABLENESS SCALES

1. CPS Trust (CPS T)

2. GZTS Personal Relations (GZTS P)

3. DPQ Aggression (DPQ Agg) - reversed

4. EPPS Aggression (EPPS agg) - reversed

5. EPQ Psychoticism (EPQ P) - reversed

6. GZTS Friendliness (GZTS F)

7. PRF Aggression (PRF Ag) - reversed

8. 16PF L: Suspicious (l6PF L) - reversed

9. GPPI Personal Relations (GPPI P)

10. JPI Tolerance (JPI Tol)

11. PRP Abasement (PRP Ab)

12. PRF DeE enderice (PRF De) - reversed

13. CPS Empathy (CPS P)

14. EPPS Nurturance (EPPS Nur)

15. JPI Interpersonal Affect (JPI Iaf)

16. PRE Nurturance (PRF Nu)
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DEPENDABILITY SCALES

1. CPI Socialization (CPI So)

2. CPS Social Conformity (CPS C)

3. 14MPI Psychopathic Deviate (MMPI Pd) - reversed

4. OPI Impulse Expression (OPI IE) - reversed

5. CPS Orderliness (CPS 0)

w 6. EPPS Order (EPPS ord)

7. JPI Organization (JPI Org)

8. PRF Order (PRF Or)

9. CPI Flexibility (CPI Fx) - reversed

10. DPQ Control (DPQ Con)

11. GPPI Responsibility (GPPI R)

12. GZTS Restraint (GZTS R)

13. PRF Cognitive Structure (PRF Cs)

14. PRF Impulsiveness (PRF Im) - reversed

15. l6PF- G: Conscientious (l6PF G)

16. 16PF Q3:Controlled (l6PF Q 3)

17. EPPS Change (EPPS chg) - reversed

18. GPPI Cautiousness (GPPI C)

19. JPI Risk Taking (JPI Rkt) - reversed

20. MMPI Mania (MMPI MA) -reversed

21. PRY Change (PRY Ch) -reversed

22. DPQ Harmavoidance (DPQ Ha)

23. PRY Harmavoidance (PRY Ha)
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INTELLECTANCE SCALES

1. DPQ Traditionalism (DPQ Tr) - reversed

2. JPI Value Orthodoxy (JPI Via) - reversed

3. OPI Autonomy (OPI Au)

4. OPI (lack of) Religious Orientation (OPI RO)

5. 16PF Q 1: Experimenting (l6PF Q 1)
6. JPI Complexity (JPI Cpx)

7. OPI Complexity (OPI Co)

8. OPI Practical Outlook (OPI PO) - reversed

9. GPPI Original Thinking (GPPI 0)

10. JPI Innovation (JPI Inv)

11. JPI Breadth of Interest (JPI Bdi)

12. OPI Thinking Introversion (OPI TI)

13. OPI Theoretical Orientation (OPI TO)

14. OPI Estheticism (OPI Es)

15. PRF Understanding (PRF Un)

16. EPPS Intraception (EPPS int)

17. GZTS Thoughtfulness (GZTS T)
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AFFILIATION SCALES

1. DPQ Social Closeness (DPQ SC)

2. EPPS Affiliation (EPPS aff)

3. JPI Social Participation (JPI Spt)

4. PR? Affiliation (PEP Af)

5. 16PF A: Outgoing (16FF A)

6. EPPS Autonomy (EPPS aut) - reversed

7. PR? Autonomy (PEP Au) - reversed

8. 16PF Q 2: Self-sufficient (16FF Q2) reversed

9. JPI Conformity (JPI Cny)

10. PRP Social Recognition (PRF Sr)

11. EPPS Succorance (EPPS suc)

12. PRY Succorance (PR? SO)

A-11~
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MISCELLANEOUS SCALES

1. CPI Achievement via Independence (CPI Al)

2. CPI Psychological-mindedness (CPI Py)

3. CPI Feminity (CPI Fe) - reversed

4. CPS Masculinity (CPS M)

5. DPQ Achievement (DPQ Ach)

6. DPQ Absorption (DPQ Ab) - reversed

7. EPPS Achievement (EPPS ach)

8. EPPS Deference (EPPS def) - reversed

9. EPPS Exhibition (EPPS exh)

10. EPPS Abasement (EPPS aba) - reversed

11. EPPS Endurance (EPPS end)

12. EPPS Heterosexuality (EPPS het) - reversed

13. GZTS Masculinity (GZTS M)

14. JPI Responsibility (JPI Rsy)

15. JPI Social Adroitness (JPI Sca)

16. MPI Hypochondriasis (MMPI Hs) - reversed

17. MMPI Hysteria (MPI Hy) - reversed

18. M9API Masculinity - femininity (MMPI Mf) -reversed

19. WO~I Paranoia (bfrlPI Pa) - reversed

20. OPI Altruism (OPI Am)

21. OPI Masculinity - Femininity (OPI HF)

22. PEF Achievement (PRF Ac)

23. PRP Endurance (PRF En)

*24. PEP Play (PEP P1)

25. PEP Sentience (PEP Se)

26. 16PF B: More Intelligent (l6PF B)

27. 16PF I: Tender-minded (l6PF I) - reversed

28. 16PF M: Imaginative (l6PF M) -reversed

29. 16PF N: Shrewd (16PF N)

A-1 2
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APPEND I X B

Individual Listing of Correlational Criterion-Related
Validity Studies for Blodata Inventories
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A PP E N DIX C

Individual Listing of Correlational criterion-Related
Validity Studies*

-*Information from these tables is summarized in the body of the text.
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